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Psychosocial and Family Functioning ofParents and Siblings of Children with Rett
Syndrome. Brian Adams and Fred Volkmar. Child Study Center, Yale University School
ofMedicine, New Haven, Connecticut.
This study investigated the psychosocial functioning ofboth parents and siblings ofchil-
dren with Rett syndrome. Parents provided data on standardized (Parenting Stress Index
[PSI], Dyadic Adjustment Scale [DAS] and Family Environment Scale [FES]) and unstan-
dardized (Social Environment Impact Scale and Symptom Impact Scale) questionnaires
regarding family stress and functioning. Siblings also submitted data in the form of family
drawings, paragraphs and Self-Concept Scales. Theparents' scores on thePSI, DAQ andFES
werecompared to normative data. Rettsyndrome families were morecohesive, organized and
had less conflict, but also felt isolated from social supports. Scoring the impact oftheir chil-
dren's unique symptoms and behaviors, parents revealed that stress highly correlated with
severity. The child's communication and motor difficulties stressed parents most. Mothers
had more responsibilities, but parents rated this division ofburden as fair. Otherwise, few sig-
nificant differences were found between mothers and fathers. Analyses ofsiblings' prose and
pictures revealed that although some siblings had rather good levels of adaptation, just as
many siblings exhibited extremely low levels of adaptation. Sibling birth order and gender
were not correlated with adaptation. For both parents and siblings, there were few correla-
tions between the affected child's characteristics and family adaptation. Increasing age ofthe
child with Rett syndrome, however, correlated with better scores on some measures. The lim-
itations and clinical applications ofthis study are discussed.
Protein-Tyrosine Phosphatases in Normal andMalignantMelanocytes. James H. Ahn
and Ruth Halaban. Department ofDermatology,Yale University School ofMedicine, New
Haven, Connecticut.
We embarked on a study to define the role ofprotein-tyrosine phosphatases (PTPases) in
both normal melanocytes and melanoma cells, searching for specific differences that might
provide clues to the malignant transformation process in thesecells andto therole ofPTPases
as possible tumor suppressor genes. We used Northern blotting and RNase protection assays
to measure mRNA expression levels, immunoprecipitation and immunoblotting to measure
protein expression and a bioassay to measure PTPase activity in normal melanocyte and
melanoma cell lines.
Our experiments showed that all majorPTPases are equally expressed at both mRNA and
protein levels, except for HPTPase 5, which is expressed in two out of four melanoma cell
lines tested, but not in normal melanocytes. In addition, basal levels ofPTPase activity were
detected in cell extracts ofboth normal and transformed melanocytes, and the major cytoso-
lic PTPase, PTP1B, was identified at the protein level. PTPIB expression in both normal and
malignant melanocytes was not altered by the addition of mast cell growth factor (MGF),
except in the melanoma cell line 888, in which PTPIB was expressed after, but not before,
MGF stimulation.
In undertaking studies ofPTPase activity, we found that in a specific melanoma cell line,
YU-ZAZ, stimulation by vascular endothelial growth factor increased overall PTPase activi-
ty compared to basal levels. Furthermore, specificity of PTPase activity in these whole cell
extracts was demonstrated to be equal towards both reduced carboxamidomethylated and
maleylated lysozyme and myelin basic protein phosphorylated substrates. These studies are
the first to characterize the role ofPTases in normal melanocytes and melanoma cells and
may help to clarify the mode oftransformation in these cells and elucidate the physiological
role ofPTPases in regulation ofcell growth.
31Thesis Abstracts
GABA Sensitivity Along Dorsal Roots in the Adult Rat: A Proximal/Distal Gradient
That Is Preserved after Peripheral Nerve Transection. Todd Frederick Alamin. Yale
University School ofMedicine, New Haven, Connecticut.
GABAA receptors are present along the axons ofprimary afferent neurons projecting from
dorsal root ganglia to their termini in the spinal cord dorsal horn. These receptors have an
uncertain function, but may be an experimentally convenient marker forGABAA receptors at
the termini of these neurons, which are thought to be involved in primary afferent depolar-
ization and presynaptic inhibition. Several studies have previously shown that sciatic nerve
transection has the effect ofdecreasing the depolarization of lumbar dorsal roots induced by
GABAA agonist activity after a period of about two weeks, and one study has shown an
increasing effect ofGABAA agonists on a subclass ofcultured dorsal root ganglia cells in the
same time period after peripheral nerve transection. It was the goal ofthis study to examine
the distribution of GABA sensitivity along the course of the centrally projecting rat primary
afferent axons and to determine if this distribution is affected by sciatic nerve transection.
A modified sucrose gap chambertechnique was used to explore these questions; we found
that in control animals, there was a two-fold higher sensitivity to 1 mM GABA administra-
tion in the peripheral segments ofdorsal roots when compared with central segments of the
roots. (peripheral segment depolarization = 5.473 mV, central segmentdepolarization = 3.314
mV; p < .005). In lesioned animals, this gradient in GABA sensitivity remained. (peripheral
segment depolarization = 4.880, central segment depolarization = 2.557; p < .001). A trend
was noted towards decreasing GABA sensitivity in lesioned animals in both peripheral and
central segments ofrat dorsal roots, but this trend did not here meet the criteria for statistical
significance (p = .350 and p = .125, respectively). These results have important experimental
implications for further studies involving GABA receptors on dorsal roots and may allow
investigators to more precisely determine the effect of peripheral lesions and/or neurotroph-
ic factor administration on dorsal root GABA sensitivity. The facilitation of this line of
inquiry may lead to a deeper understanding of the mechanisms involved in post-peripheral
nerve injury chronic pain syndromes.
The Evolution of Protective Osp A Immunity in Human Lyme Disease. Pia Ali-
Salaam and Linda Bockenstedt. Department ofInternal Medicine,Yale University School
ofMedicine, New Haven, Connecticut.
Lyme disease is an inflammatory disorder caused by infection with the spirochete,
Borrelia burgdorferi. It is frequently heralded by a localized skin infection, erythema chron-
ica migrans, and, ifleft untreated, spirochetes can disseminate and cause disease in thejoints,
heart and nervous system. The protective immune response is largely antibody-mediated and
directed against surface-expressed Borrelia proteins. In particular, antibodies to outer surface
protein (Osp) A, which bind acarboxy-terminal conformational epitope, are protective in ani-
mal models against challenge infection. Despite the abundance ofthis Osp on cultured organ-
isms, antibodies are not detectable by routine laboratory methods in the sera ofLyme disease
patients until relatively late in infection. The purpose ofthis study was three-fold: 1) to deter-
mine whether immunoprecipitation ofradiolabelled, in vitro translated Osp A is a more sen-
sitive method than immunoblot for detecting the presence ofOsp A antibodies in the sera of
patients with Lyme disease; 2) to determine whether the first Osp A antibodies detected can
bind the conformational epitope to which known borrelicidal Osp A antibodies bind; and 3)
to use the information to help select patient sera for use in passive immunization experiments
to determine whether human Lyme disease sera can protect naive mice from challenge infec-
tion. The polymerase chain reaction was used to generate both full-length and overlapping
fragments ofOspA, which were subcloned into the bacterial plasmidpGEM7ZF+ for in vitro
translation using the rabbit reticulocyte system. Sera from patients with early and late Lyme
disease were then used to immunoprecipitate radiolabelled O.-p A protein fragments. The
presence ofprecipitated products, separated by polyacrylamide gel electrophoresis and visu-
alized by autoradiography, was then compared to immunoblots ofrecombinantOsp A by the
same sera. The results showed that immunoprecipitation is a sensitive method for detecting
the presence ofimmunoglobulin G Osp A antibodies in patients with Lyme disease, but does
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not appear to provide substantial sensitivity over conventional immunoblot. In addition, only
OspA antibodies found in patients with late disease, but notOspA antibodies present in early
disease, bind the critical conformational epitope known to be associated with protection. In
passive immunization experiments, the presence of antibodies binding carboxy-terminal epi-
topes of Osp A correlated with the ability of the sera to protect naive mice from B. burgdor-
feri infection. The implications of these results on diagnosis and the course of infection in
humans are discussed.
Development of a Bench-Top Model of Whiplash. Lawrence Brett Babat. Yale
University School ofMedicine, New Haven, Connecticut.
Recent epidemiological studies have found the incidence ofwhiplash injuries to be on the
rise. Previous biomechanical investigations of these injuries have employed volunteers,
human cadavers and anthropometric dummies riding on large sleds or in automobiles. These
experiments are costly, yet they provide only kinematic information regarding the head and
torso. If soft tissue injuries of the cervical spine (C-spine) are examined, it is at the time of
dissection. Thus, a novel bench-top model using C-spine specimens (CO-T1) was developed.
In contrast to traditional cadavric sled studies, this approach allows direct instrumentation
and visualization of the specimen throughout the whiplash event. Additionally, the incorpo-
ration of multidirectional flexibility testing facilitates the assessment offunctional injuries.
The major components of the model are: a carriage, an impactor, an air piston, a set of
springs and electromagnets. The specimen, with a surrogate head attached, is mounted on the
carriage. The head is balanced pneumatically and is free to move in the sagital plane. A si-
component load cell measures the forces at the base ofthe spine. Capsular ligament and ver-
tebral artery transducers were developed, and these monitor the corresponding deformations
during the trauma. Potentiometers and accelerometers measure displacement and accelera-
tion, and the entire system is run and monitored by computer. An incremental trauma
approach is used, and the multidirectional flexibility of the specimen is determined before
and after each run.
In order to establish the validity of this model, a specimen was mounted and accelerated
to 3 g's. The results were found to be in fair agreement with those of Severy et al. (1955),
which were conducted with volunteers. It is postulated that the discrepancies were due to a
lack of active musculature in our model.
In addition to the low cost, there are several other advantages to the bench-top model.
Spinal loads, as well as ligament length changes and vertebral artery elongation, may be
directly measured. Because the musculature has been removed, movement of the vertebrae
may be directly visualized, and a high speed movie camera has been incorporated into the
model for future use. Furthermore, the incremental approach will enable us to determine the
injury thresholds for each instrumented structure, and the flexibility testing allows a func-
tional assessment of the specimen at each stage.
Characterization of the Promoter Region of the Human Transforming Growth
Factor-Beta Type II Receptor Gene. Hyun W. Bae, Andrew G. Geiser, David Kim,
Michael B. Sporn and Seong-Jin Kim (Sponsored by Agnes Vignery). Laboratory of
Chemoprevention, National Cancer Institute, National Institutes of Health, Bethesda,
Maryland.
The 5'-end of the human transforming growth factor-beta (TGF-() type II receptor gene
was isolated from a human genomic DNA library. Analysis of the transcription start sites of
the human TGF-1 type II receptor mRNAs by SI analysis and RACE PCR revealed multiple
start sites. DNA sequence analysis showed that the promoter region contains neither a TATA
box nor a CAAT box. Two putative binding sites for the transcription factor Spl, one for
ATF/CRE and three for API, were identified. To determine the sites important for the func-
tion of the TGF-J type II receptor promoter, the 5'-end of the TGF-0 type II receptor gene
was fused to the coding region for the chloramphenicol acetyltransferase (CAT) gene. The
chimeric constructs produced high levels of CAT activity in transfected hepatoma Hep G2
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cells. Two negative regulatory regions and one potent positive regulatory region, a 40 base
pair fragment located between -219 and -172, were identified. A gel electrophoretic mobility
shift assay identified a nuclear protein from Hep G2 cells which specifically bound to this 40
base pair region. This nuclear protein may represent the transcription factor complex which
is responsible for the basal expression and positive regulation of the TGF-P type II receptor
gene.
HIV- and AIDS-Related Knowledge, Attitudes and Risk Behaviors among Japanese
University Students. Erika M. Brinkmann. Department of Internal Medicine, Yale
University School ofMedicine, New Haven, Connecticut.
This study was undertaken to elucidate the HIV- and AIDS-related knowledge level, atti-
tudes, risk behaviors and the possible associations between these factors among Japanese
undergraduate university students, a population unique for the culture in which they live and
for the low prevalence of HIV in their country. Students enrolled in the Department of
Sociology at Kwansei Gakuin University, Nishinomiya, Hyogo, Japan were surveyed
between June and July of 1994. A 74-item survey was developed in English and then trans-
lated into Japanese. The anonymous self-report survey consisted of three sections: 1) HIV-
and AIDS-related knowledge, 2) HIV- and AIDS-related attitudes and 3) personal informa-
tion including sexual risk behaviors for HIV and drug and alcohol use. Seven classes of stu-
dents were surveyed, and a total of 103 students participated.
Japanese university students were quite knowledgeable about HIV. Those with increased
HIV-related knowledge had more positive HIV-related attitudes (adjusted R square, ARS =
.1253, p = .0028), were less likely to have a history ofdrug use (ARS = .1852, p = .0081) and
were more likely to have spoken to their parents about HIV or AIDS (ARS = .1852, p =
.0367). However, students' HIV-related knowledge was not predictive of their risk-taking
behaviors.
Students' attitudes concerning HIV and people infected with it were generally positive.
Negative HIV-related attitudes were associated with increased number of sexual partners in
the past year (ARS = .2438, p = .0039). However, attitudes were not predictive of frequency
of condom use. In fact, frequency of condom use among sexually active students was not
associated with any factors investigated in this study.
The rate of sexual activity among these Japanese students was 40.8%, much lower than
rates for people of similar ages in other nations. Similarly, other sexual behaviors of the sex-
ually activesubpopulation, including age at first sexual intercourse (mean = 17.9 years), num-
ber oflifetime sexual partners (mean = 3.8), number ofsexual partners in the past year (mean
= 1.3) and frequency of condom use, were more conservative than the behaviors of their
counterparts internationally.
Most students used alcohol at least several times a month, and two students reported mar-
ijuana use. However, no students reported using intravenous drugs. Increased frequency of
alcohol use was associated with history of sexual intercourse (ARS = .1498, p =3.2x10-5)
and with increased number of lifetime sexual partners (ARS = .6376, p = .0224). Those stu-
dents with a history of drug use generally had decreased HIV-related knowledge (ARS =
.1852, p = .0081), an increased perceived risk for HIV infection (ARS = .3435, p = .0031)
and an increased number of lifetime sexual partners (ARS = .6376, p = 1.5x10-8).
Nearly 69 percent of students assessed their personal risk for HIV as either negligible or
very low. Increased perceived risk for infection was associated with history ofdrug use (ARS
- .3435, p = .0031); however, it was not associated with sexual risk behaviors.
The mass media were cited as the single most important source of information on HIV
and AIDS for 80.6 percent of students. Only 37.8 percent of students talked to their parents
about HIV; however, those students who did talk to their parents about HIV or AIDS had
higher HIV-related knowledge scores (ARS = .1852, p = .0357).
The positive association between HIV-related knowledge and attitudes suggests that dis-
crimination against people with HIV in Japan can likely be challenged by educating students
and increasing their HIV-related knowledge. However, these students' sexual behaviors were
not affectedby theirknowledge, indicating that they possess a sense ofinvulnerability to HIV.
Thus, effective AIDS education programs for this population must not only attempt to
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increase HIV knowledge but must also directly address behavioral attitudes and motivations
and must decrease perceived personal invulnerability to HIV. Moreover, suitable AIDS pre-
vention education must address the role that drugs and alcohol play in inducing or promoting
unsafe sexual behaviors. Furthermore, the mass media proved an enormous potential channel
for communication with young Japanese people for the provision ofHIV education, and par-
ents were demonstrated to be a valuable source ofinformation on HIV for students.
Peripheral Parasite Density and its Relationship to Severity of Disease in Pediatric
Cerebral Malaria. Rachel N. Bronzan (Sponsored by Frank J. Bia). Kilifi Coastal Unit,
Kenya Medical Research Institute, Kilifi, Kenya and Department of Internal Medicine,
Yale University School ofMedicine, New Haven, Connecticut.
Pediatric cerebral malaria is an important cause of pediatric mortality in sub-Saharan
Africa. Many efforts have been made to determine risk factors for serious disease and to elu-
cidate prognostic indicators, but studies to date have generally shown little or no correlation
between peripheral parasite density and severity of disease or outcome. This study attempts
to further define the relationship between parasite density and disease, specifically investi-
gating the interactions ofage, parasite density and mortality in cases ofcerebral malaria ver-
sus noncerebral malaria patients. Our data set is larger than any that has been previously ana-
lyzed and includes peripheral parasite counts on 3281 children ages 0 to 13 years, including
2212 inpatients (419 cerebral malaria, 1257 severe noncerebral malaria and 479 anemic
patients), 438 outpatients and 631 healthy children from the community. For each group of
patients, the geometric mean parasite density at each age was determined and parasite densi-
ties were compared among groups. Mortality was analyzed as a function ofboth age and par-
asite density for each group, and the parasite densities for those who died were compared
with the counts of those who survived for each group. Parasite density was slightly positive-
ly correlated with age for all groups analyzed together (r = .09, p < .0001) and for noncere-
bral patients, but not for other groups. Cerebral malaria and anemic patients' parasite densi-
ties tended to decrease with age. Although inpatients with severe disease had significantly
higher geometric mean parasite densities as compared to other inpatients, cerebral and ane-
mic patients had significantly lower parasitemias than noncerebral patients with severe dis-
ease. Since mortality is highest in the former two groups (cerebral patients 15.75 percent and
anemic patients 6.1 percent), peripheral parasite density alone at time of admission is clear-
ly not of prognostic value for death. Additionally, because ofthe wide range ofparasite den-
sities within each group, parasite density is also not predictive of severe disease. Thus, this
study, more powerful than previous ones ofits type, corroborates previous findings that high-
er peripheral parasite density is grossly associated with worse prognosis but that peripheral
parasite density is of no prognostic value except at extremely high levels. Modifiers of the
parasite density/disease relationship and other determinants of morbidity and mortality are
discussed.
Molecular Cloning of a Shaker-Related Genomic Clone That Is Differentially
Expressed in Rabbit Kidney. AliceY. Chang, Jean Zhang and GaryV. Desir. Department
of Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut.
The Shaker family of genes encodes voltage-gated potassium channels. Previously, a
novel Shaker-related partial length cDNA clone (KC22) was isolated that is differentially
expressed in rabbit kidney, particularly in the cortex and in a distal tubule cell line, LLC-PK1.
A full-length genomic clone of KC22 was sought to evaluate the 5' untranslated region for
regulatory elements governing the observed differential expression in the kidney. A rabbit
genomic DNA library was screened with radiolabeled KC22 probe. The genomic clone
(RKKM) was isolated which encodes a putative Shaker-related potassium channel on a sin-
gle exon with a predicted length of 513 amino acids. It was determined through sequence
analysis that RKKM is not the genomic counterpart of KC22 but is closely related to anoth-
er Shaker subfamily, Kvl.3. RKKM sequence was used to create a radiolabeled anti-sense
riboprobe to determine differential expression through the RNase protection assay. RNA
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expression was found to be highest in rabbit brain and kidney medulla with lower levels in
the kidney cortex, aorta, heart and skeletal muscle. It is likely that this genomic clone also
encodes a Shaker-related, voltage-gated potassium channel that possesses regulatory ele-
ments governing its differential expression in renal tissue.
Long-Term Computed Tomography Follow-Up of Sphenoid/Sellar Skull Base
Reconstruction after Transsphenoidal Surgery. Nora E. Canty (Sponsored by Craig D.
Friedman). Department of Surgery, Yale University School of Medicine, New Haven,
Connecticut.
The transsphenoidal surgical approach is the most common route used for extirpation of
lesions in the anterior pituitary. In many patients, however, it is difficult to attain a stable clo-
sure of the sellar floor defect using the traditional technique of autogenous soft tissue pack-
ing and bonegrafting to preventcerebrospinal fluid leak. Recent studies have identified a new
biomaterial, hydroxyapatite cement, as an efficacious implant in cranial defect repair and
reconstruction.
Hydroxyapatite cement has been studied prospectively to repair skull base defects in
patients undergoing transsphenoidal surgery. This study reports the long-term radiographic
evaluation of this new method ofrepair ofthe cranial base defects caused during transsphe-
noidal surgery. Postoperative non-contrast computed tomography follow-up of 13 patients
with hydroxyapatite cement implanted in the sphenoid sinus during transsphenoidal surgery
for pituitary lesions was evaluated for stability, integrity, fracture, migration and peripros-
thetic lucency. Two-year computed tomography follow-up examinations revealed stability in
theimplantposition, shape and volume. There was less than a two percentchange in theinter-
face characteristics. It is believed that hydroxyapatite cement will become a standard tool in
the management of sellar floor defects after transsphenoidal surgery and in other non-stress
bearing applications in the skull base and craniofacial skeleton.
Evaluation of Cost-Effective Operating Room Procedures Through the REMEDY
Recovery Program. Antonio F. Chavez, William Rosenblatt, Viorel Gutter and David
Silverman. Department of Anesthesiology, Yale University School of Medicine, New
Haven, Connecticut.
As practitioners we need to be wary of the potential for indiscriminate cut-backs by ad-
ministrators eager to "reform" their facilities. To avoid arbitrary cuts, we should guide these
cost containment efforts through more directed means. We have found that operating room
(O.R.) personnel can participate significantly in these efforts by focusing on the efficient use
of supplies. We have accumulated a database of recovered anesthetic and surgical supplies
from all cases atYale-New Haven Hospital (YNHH) since June 1, 1991. Case-by-case docu-
mentation during a three-month period in 1992 suggested that while some waste was an
unavoidable "cost of quality," much of it appeared readily avoidable. This prompted proce-
dural modifications directed atencouraging cost-effective practices with the goal ofreducing
the commercial loss of supplies. The current study was designed to assess the effectiveness
of these directed efforts.
During a period of four months in 1994, modifications of O.R. supply procedures were
instituted. These included "just-in-time" model stocking of O.R. supplies, reevaluation and
computerization of supply case-cart pick lists and nursing/technician reeducation based on
the REMEDY database's case-specific information. At the end of each surgical procedure,
uncontaminated andundamaged items were collected in case-coded receptacles. Afterdecon-
tamination with ethylene oxide, all materials were itemized by specific stock numbers.
Current cost-to-hospital was applied to each item, and the total dollar value of the recepta-
cle's contents were tallied on a case-by-case basis. Dollar values ofall cases were compared
with findings twoyers earlier using the Mann-Whitney U test.
Of 1,71 1 consecutive scheduled casescoded, 39 wereeliminated from analysis because of
incomplete data and 155 because of cancellation. The case-dollar values for materials from
all cases as well as specific surgical categories were significantly less in the 1994 assessment
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as compared to 1992. The value of specific items recovered from subsets of surgical proce-
dures decreased significantly from 1992 to 1994. Extrapolation of the mean case recovery
value to a typical 12,000 procedure yearly caseload demonstrated an overall decrease in O.R.
expenditure of $31,440 (19 percent).
During the three-year course of the REMEDY program at YNHH, there has been a sig-
nificant reduction in the dollar value of unused materials recovered from the O.R. This may
be attributable, in large part, to the use ofthe program's database to identify areas ofneeded
focus. Expansion of the database to include materials other than those deemed useful for
international charity will result in even greater savings.
Treatment of Full-Thickness Retinal Holes with Autologous Serum in an
Experimental Model. Nancy J. Christmas and Peter E. Liggett. Department of
Ophthalmology and Visual Science, Yale University School of Medicine, New Haven,
Connecticut.
The standard treatment for retinal breaks is thermal adhesion. Breaks in the posterior pole,
i.e., macular holes, have been recently treated using vitrectomy and the recombinant
cytokine, transforming growth factor beta. This has been shown to achieve closure ofthe reti-
nal breaks by stimulating localized fibrocellular proliferation. Serum has been shown to con-
tain chemoattractants and mitogens for many types of cells. We studied the clinical and his-
tologic effect of autologous serum application to retinal breaks in an experimental model.
Twenty-four rabbits underwent pars plana lensectomy, vitrectomy, retinectomy, fluid-air
exchange, application of test solution (twelve with Hank's buffered salt solution; twelve with
autologous serum) and air-gas exchange. Clinical examination with indirect ophthalmoscopy
was performed, and animals were sacrificed at 5, 14 and 28 days after treatment. Tissue sec-
tions through the retinectomy were studied by light microscopy (LM), electron microscopy
(EM) and immunocytochemistry.
None of the serum-treated eyes showed retinal detachment (RD) at the site of the retinec-
tomy by evaluation with indirect ophthalmoscopy at each of the time points. In contrast, in
control eyes, there was evidence of retinal detachment at the retinectomy site in 0 percent at
day 5, in 50 percent at day 14 and in 75 percent at day 28. By LM, serum-treated eyes con-
tained multilayers of fibroblast-like cells adhering at the retinectomy edges to the underlying
retinal pigment epithelium and choroid. The control eyes had nonadherent retinal edges at the
retinectomy site with little sign offibrocellular response. Results were confirmed by EM. The
fibroblast-like cells by immunocytochemistry contained vimentin, cytokeratin 18 and/or glial
fibrillary acidic protein.
This study suggests that serum induces a localized fibrocellular response at the retinecto-
my edges compared to control eyes. This response, characterized by LM, EM and immuno-
cytochemistry, appears to involve a mixed population of glial, retinal pigment epithelial
and/or fibroblastic cells. These cells seem to enhance adhesion and subsequent reattachment
of the edges of the retinectomies at the time points studied when compared to controls.
Dietary Practices of Female Welfare Recipients in New Haven and Bridgeport,
Connecticut. Cheng-Chieh Chuang. Yale University School of Medicine, New Haven,
Connecticut.
A cross-sectional study was utilized to 1) examine how monthly disbursement of the
major portion of the welfare allotments affects the dietary practices of its recipients and 2)
characterize the food consumption pattern in the same population. For the first objective,
dietary data were compared from individual 24-hr diet recalls during periods before and after
the main monthly check disbursement day. The sample included 154 women from two
Connecticut cities whose households relied on the WIC Program, the Food Stamps Program
and AFDC as the only sources of money for food purchases. Sixty-three percent of the sam-
ple was African-American, and 30.5 percent was Hispanic. The second objective was
achieved by extrapolating the data obtained above to characterize what and how much is con-
sumed.
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Significantly reduced intakes ofcalories, many nutrients and three ofthe five major food
groups in the three to fourdays prior to the cashing ofthe major monthly checks were found.
Measuring in servings, the mean intake was 2.69 for meat, 1.64 for milk, 2.35 for fruit, 1.50
for vegetable and 6.23 for grain. Foods pertaining to the "Others" category contributed to 26
percent ofthe total caloric intake. Despite the differences in nutrient and food intakes before
and after the receipt of the welfare checks, stable, adequate nutrition throughout the month
may bepossible by careful budgeting and food selection. The food consumption analysis sug-
gests that the present nutrition promotion in the U.S. (emphasizing greater intake of foods
from the fruit and vegetable groups, replacement of high-fat foods with leaner alternatives,
inclusion of more whole grain products and avoidance ofthe foods in the "Others" category)
applies to all Americans including the low-income urban population ofthis study. In addition,
measures to increase the buying powerofeachdollarforgood nutrition should also be includ-
ed in nutrition education tailored to this population.
Neoplastic Co-Morbidity: the Enigma ofMultiple Primary Cancers. Steven L. Craig
(Sponsored by Alvan R. Feinstein). Department of Internal Medicine, Yale University
School ofMedicine, New Haven, Connecticut.
The occurrence ofmore than one primary cancerhas been frequently reported in the med-
ical literature, and the second cancer has often been attributed to the treatment given to the
first cancer. Studying the etiologies of multiple primary cancer is difficult because patients
who have already been found to have a first cancer undergo more medical surveillance than
the general population. Comparing occurrence rates between groups with differences in sur-
veillance may, therefore, not be appropriate.
The purpose ofthis study was to assess the adequacy ofpublished information about mul-
tiple primary cancers, with particular reference to differences in surveillance between com-
parison groups when the treatment of a first cancer is implicated in the occurrence of a sec-
ond cancer.
A Medline search was done to identify reports in which treatment of a first cancer was
suggested as the cause ofa second cancer. These reports were assessed for the adequacy with
which they evaluated increased detection of cancer with respect to: type of comparison
groups, methods ofaccounting for the amount and type ofmedical follow-up and analysis of
symptomatic vs. asymptomatic second cancers.
In the 43 pertinent reports, 33 used general populations for comparison, and no studies
arranged for equal medical surveillance in the compared groups. Only one study determined
whether the second cancers were detected symptomatically.
The results show that mostofthecurrent literatureimplicating treatment as a cause ofsec-
ond cancers does not adequately account for differences in surveillance, beyond the roles of
chance and age. Consequently, assertions that treatments cause second cancers remain uncon-
firmed. Because of recommendations based on unfounded assertions, patients may receive
unnecessary and costly screening for second cancers and may also be denied the most effi-
cacious treatment for their first cancer.
For these reasons, investigators and clinicians should place greater emphasis on suitable
analysis ofappropriate comparison groups, with particular attention to the amountofmedical
surveillance and the symptomatic or asymptomatic discovery of second cancers.
The Recasting of Eve: The Changing Experience of Motherhood From Colonial to
Victorian New England. Deborah Carlin Daniels. Section of History of Medicine, Yale
University School ofMedicine, New Haven, Connecticut.
From the early seventeenth through the late nineteenth centuries, religion was a guiding
force in the lives of most American women, sustaining them through the painful and fright-
ening, even life-threatening, experiences of motherhood. The role of Mother was crucial in
defining and establishing a woman's sense of female identity, and the religious ideologies
prevailing during the colonial and Victorian periods played, in both eras, a significant part in
shaping the image of the "ideal" mother. Consequently, the profound changes in Protestant
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religious doctrine that occurred between these two eras compelled colonial and Victorian
middle- and upper-class women to develop widely divergent attitudes toward motherhood and
to adopt very different mothering styles.
I have chosen to define the "colonial era" as the period extending from the arrival of
English settlers in New England, in the early part of the seventeenth century, to the decades
following the American Revolution. The endpoint of this period is intentionally vague, as
many women continued to express "colonial" values up through the end of the eighteenth
century. The period from the 1780s to the 1820s represented a time of transition and evolu-
tion before the clear emergence ofthe "Victorian era," extending from the 1830's through the
end of the nineteenth century. As my aim is to explore the contrast between women's experi-
ences in colonial and Victorian New England, I have chosen to compare the ideologies oftwo
general time periods, rather than maintain a strict adherence to dates.
In seventeenth and eighteenth-century agrarian New England, women assumed important
economic, as well as domestic functions within society. Motherhood, of necessity, became
just one of their many occupations. Colonial mothers were also wives, household manufac-
turers, farmers, agents, neighbors and Christians. Their strong adherence to Puritan beliefs
influenced all aspects of their lives, but none more than motherhood. Puritan doctrine
espoused the beliefthat all women were burdened by the sins ofEve and, therefore, sentenced
to pain and possibly death in childbirth. The God who ruled in colonial New England was
vengeful, jealous and possessive, insisting that a woman's life and heart belonged only to
Him. The only righteous path for a colonial woman lay in passive resignation to Divine Will,
and failure to meet these religious expectations was punishable by death, her own or that of
someone close to her. The midwives and the few physicians practicing in colonial New
England could offer no protection from this ever present threat of death; instead, they
endorsed and furthered the acceptance of religious ideology, leaving colonial women at the
mercy of God and Nature.
In colonial New England, the "Ideal" mother, as defined by the prevailing religious ideol-
ogy and social mores, was passive and detached from her children throughout all four of the
unchangeable aspects of motherhood: pregnancy, childbirth, child rearing and child loss.
Families were large during this period; thus, the focus of colonial motherhood was on bear-
ing children, not rearing them. Pregnancy was frequently ignored by colonial society, with the
first written acknowledgement of a child often not until birth. Puritan ministers urged women
to view childbirth as a time of moral reckoning and contemplation ofdeath. During this peri-
od, women expressed fears ofdeath and debility, to the exclusion of anyjoy or excitement at
the birth of their child. Puritan doctrine was adamant that if a woman displayed affection or
desire for her child, God might take the child as punishment for her sinfulness. Thus, when
an infant survived, colonial mothers continued to separate themselves physically and emo-
tionally by swaddling infants, employing wet-nurses and abdicating responsibility for the
child's care to other members of the extended family. Despite women's efforts not to provoke
God's wrath, death during infancy or early childhood was common in colonial New England.
When their children died, mothers continued to appear detached, resigning themselves com-
pletely to God's Will and curbing any external signs of grief.
The tremendous changes in religious ideology, societal structure and medical knowledge
that evolved from colonial to Victorian New England profoundly affected the image of the
"ideal" mother. Victorian society was predominantly urban and families nuclear and insulat-
ed. The purchase of goods replaced home-based manufacture, leaving women wholly devot-
ed to home and family. This intense Victorian focus on women's roles ofwife and mother cre-
ated "The Cult of Domesticity," recasting mothers as saints rather than sinners and lauding
them for their purity and piety. By the Victorian era, Enlightenment teaching had transformed
Protestant ideology. Nineteenth-century theology abandoned the doctrines of Original Sin
and Innate Depravity, and Victorians worshipped a God ofgoodness and righteousness, rather
than vengeance and hate. This Victorian God was less "human" in character, reflecting the
Enlightenment belief that man's reason assured him some control over his own destiny.
Therefore, a Victorian woman's fate, and that of her children, no longer belonged to God. In
Victorian New England, the medical community strongly reinforced this belief that the moral
and physical well-being of children was in the hands of their mothers.
The "ideal" ofmotherhood in Victorian New England reflected the increased emphasis on,
and the added responsibility of, mothering itself. Motherhood became an "occupation" that
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focused on nurturance and the development of close attachments between mother and child.
Women expressed affection for their unborn children during pregnancy, and many eagerly
awaited their arrival. Childbirth continued to be a painful and frightening experience for most
women, but by the late nineteenth century, medical advancements offered realistic hope for a
safer and more comfortable birth. As Victorian women had fewer children, they were able to
minimize the physical drain and anxiety associated with childbirth and to intensify their com-
mitment to child rearing. Mothers in the Victorian era were very interested in their children,
and took charge ofall aspects oftheir care. The death ofa child was devastating to aVictorian
mother, for it signified not only the loss ofa loved one, but also the loss ofher reason forexis-
tence. Women grieved for the loss of a child in Victorian New England but took comfort in
the belief that God received their "innocent" into Heaven.
Other historians have examined the changing experience ofchildbirth over time, but with
important differences in emphasis and approach. Lying-In: A History of Childbirth in
America, by Richard and Dorothy Wertz, published in 1977, was one of the first comprehen-
sive attempts by social historians to examine the process of birth. Wertz and Wertz trace the
experience of birth in America from colonial times to the present, with an emphasis on the
way in which medical technology transformed birth from a natural to a technological event.
Judith Walzer Leavitt's book, Brought to Bed: Childbearing in America 1750-1950, pub-
lished in 1986, is a cornerstone of American childbirth literature. Leavitt traces childbirth
from the home to the hospital, focusing on the power women possessed to shape their own
birth experiences and how they modulated their need for control with their desire for safety,
as provided by the medical establishment in the twentieth century. Catherine Scholten's
Childbearing in American Society 1650-1850, published in 1984, is the portion of her Ph.D.
dissertation completed prior to an accident which claimed her life prematurely. Scholten had
hoped to produce a wide-ranging history of child rearing as well as childbirth, examining
changing attitudes toward these events with women's changing status within society.
My research diverges from that of these other historians in several respects: first, I have
limited my examination to the period from colonial New England through the nineteenth cen-
tury, in order to emphasize the enormous changes which occurred in all aspects of mother-
hood prior to the twentieth century. I have chosen to trace changes in four aspects of moth-
erhood, rather than only in childbirth. I have concluded that religion, rather than medical
technology, was the primary agent of change. Finally, as I am interested in the psychological
sequelae of colonial and Victorian motherhood, I have devoted a considerable portion of my
research and analysis to this fascinating area.
Over the course ofmy discussion, I will pose and answer a series ofquestions: What roles
did societal structure, religious ideology and medical knowledge play in the formation of
"ideals" of motherhood in colonial and Victorian New England, and how did these forces
interact with one another? How did the elements of Society, Religion and Medicine change
over time, and what effect, if any, did these changes have on the expectations of an "ideal"
mother? How did colonial and Victorian women describe their experiences of these four
unchanging aspects of motherhood: pregnancy, childbirth, child rearing and child loss, and in
what respects did their experiences differ? To what degree did the mothering styles of colo-
nial and Victorian women resemble their "ideals"? And finally, when reality failed to meet the
"ideal," how did colonial and Victorian women respond, and how did their responses, in light
of classical and modem theories of attachment, loss and mourning, reveal their "psychologi-
cal" experiences of motherhood?
The Ultrasonographic Differentiation of Obstructive vs. Non-Obstructive
Hydronephrosis in Children: A Multivariate Scoring System. Barbara M. Garcia and
Marc S. Keller. Department ofDiagnostic Radiology, Yale University School ofMedicine,
New Haven, Connecticut.
The purpose of this study was to identify sonographic prognosticators to aid in distin-
guishing obstructive from nonobstructive hydronephrosis in children and to develop a scor-
ing system using these indicators in order to predict the risk of a child having urinary tract
obstruction.
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The sonographic and radiologic reports of635 kidneys and collecting systems in 320 chil-
dren were retrospectively reviewed. Twelve sonographic variables were initially analyzed to
determine significant association between the variables and the presence of urinary tract
obstruction. The significant findings were subsequently subjected to logistic regression mod-
els to identify potential predictors for obstructive hydronephrosis.
Ten variables were found to be significantly associated with urinary tract obstruction in
the preliminary univariate analyses. After being subjected to logistic regression, seven vari-
ables were determined to be associated with a significantly higher risk of urinary tract
obstruction. These variables were utilized for the development ofthe hydronephrosis obstruc-
tive multivariate scoring system. Patients were subsequently assigned to high-, intermediate-
and low-risk groups according to their obstructive scores, with a predicted probability ofhav-
ing urinary tract obstruction for each group ofapproximately < 30 percent, 31-67 percent and
> 68 percent, respectively. The probability of possessing urinary tract obstruction increased
with higher obstructive scores. High scores on the scoring system had a sensitivity of detect-
ing obstruction of 91 percent and a false-positive rate of 1.0 percent. Low scores excluded
obstruction with a specificity of99 percent and a false-negative rate of9.0 percent. The accu-
racy ofthe obstructive scoring system was 97.9 percent.
The obstructive scoring system shows promise as a method for the differentiation of
obstructive from nonobstructive hydronephrosis in children and may, in the future, obviate
the need for other more invasive, radiation-exposing and more expensive examinations in this
population.
The Growth ofPulmonaryArteriovenous Malformations in Patients with Hereditary
Hemorrhagic Telangiectasia. Brian A. Ference and Robert I. White, Jr. Department of
Diagnostic Radiology, Yale University School ofMedicine, New Haven, Connecticut.
This study is a case series designed to describe the growth of pulmonary arteriovenous
malformations (PAVMs) over an extended period of time in patients with Hereditary
Hemorrhagic Telangiectasia (HHT). The study is divided into two parts. Part I examines the
evolution ofPAVMs on chest radiographs from the time of initial diagnosis until the time of
treatment with transcatheter balloon embolotherapy. Part II examines the angiographic evo-
lution of small residual PAVMs that were left unoccluded after transcatheter embolotherapy
of one or more large primary PAVMS.
In Part I, nine patients and 15 PAVMs were studied. Follow-up chest radiographs were
available for a period of five to 23 years (mean 10. 6 years). All 15 PAVMs enlarged over
time. Individual PAVMs enlarged by 4.5 to 15.5 mm in diameter, at an average rate of 0.94
mm/year. Patient age, gender and anatomic location did not influence PAVM growth.
In Part II, 12 patients and 33 PAVMs and their feeding arteries (FAs) were studied.
Follow-up angiographic data were available for aperiod ofthree to 12 years (mean 7.5 years).
All 33 PAVMs and FAs enlarged over time. Residual PAVMs enlarged by 3.0 to 38.0 mm in
diameter, at an average rate of 0.47 mm/year. Feeding arteries enlarged by 1.0 to 6.0 mm in
diameter, at an average rate of 0.19 mm/year. Excellent correlation between PAVM and FA
size (r = .78) and growth rates (r = .83) suggests that PAVM aneurysms and FAs behave as
part of the same functional unit.
This study clearly suggests that the natural history of PAVMs in patients with HHT is to
enlarge over time. Clarification of this issue has important implications for the management
ofpatients with HHT and PAVMs. All patients with HHT should be periodically screened for
the presence ofPAVM. Periodic screening should continue after treatment ofPAVMs in order
to detect enlarging residual PAVMs.
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Childhood Pedestrian Injuries in New Haven, Connecticut: Demographics,
Epidemiology and Prevention. Jon C. Driscoll, Thomas S. Renshaw and Linda Degutis.
Department ofOrthopaedics and Rehabilitation, Yale University School ofMedicine, New
Haven, Connecticut.
The purpose ofthis study was to locate high-risk areas for child pedestrian injuries in New
Haven and identify the sociodemographic characteristics of these areas, while testing the
hypothesis that child population density may be used as a predictor of high-risk areas. Data
were collected from New Haven police records and Yale-New Haven Hospital records in
order to develop a map of motor vehicle-pedestrian collisions involving children less than 20
years ofage. The 29 census tracts ofNew Haven werecategorized as low-, moderate- orhigh-
frequency according to the numberofcollisions in the tract. Additional information was taken
from the 1990 Census in order to determine the sociodemographic characteristics ofeach cat-
egory of census tract. The child population density was determined independently and each
census tract was categorized as low-, moderate- or high-density in order to predict areas at
high risk for child pedestrian injuries.
There were 223 collisions reported in New Haven between June, 1992 and December,
1993, providing an annual collision rate of4.0 per 1000 population. The highest percentage
of incidents involved males between the ages of five to nine years old during the month of
May, most commonly on Tuesday afternoons. There were four high-frequency tracts with
greater than 11 collisions during the study period. The number of children per acre (child
population density) was the sociodemographic variable most significantly associated with the
high-frequency census tracts. Child population density also maintained a stable correlation
with collision frequency when other variables were controlled. However, the percentage of
nonwhite population proved to have the most stable, independent correlation with collision
frequency. The important conclusion determined with this study was that child population
density was a valid predictor of areas at high risk for child pedestrian injuries, especially if
the cut-offvalue was four children/acre. This hypothesis must be further tested in other com-
munities.
Changes in Health and Health Related Behaviors in Homeless SubstanceAbusers: A
Descriptive Study ofthe Grant Street Partnership. Leaza Dierwechter. Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut
The purpose of this research project was to describe changes in health-related character-
istics and behaviors among homeless, substance abusing men who participated in the Grant
Street Partnership study. The Grant Street Partnership shelter was designed to reduce acts of
high-risk behavior by providing a structured, drug freeenvironment that would encourage the
development of alternative daily living skills, drug-free survival skills and community living
skills.
Participants ofthe Grant Street Partnership project and the control group were interviewed
at baseline and at the nine-month follow-up. There were 182 study subjects and 112 control
subjects interviewed at baseline, while 155 study subjects and 89 control subjects were inter-
viewed at the nine-month follow-up. Difference in numbers was due to the temporary sus-
pension ofrandomization early in the program in order to accumulate enough participants to
begin the intervention. This paper presents the self-reported health adjustment findings
obtained through the use ofquestionnaires constructed from multiple outcome variables. The
variables assessed include health conditions, illicit drug use and high-risk sexual behaviors.
The most notable change was the significant drop of intravenous drug use in both the
intervention and control groups. However, of those men who continued to inject, only sub-
jects in the Grant Street Partnership showed a significant decrease in needle sharing habits.
There was no significant improvement in either group regarding medical complaints. In terms
ofhigh-risk sexual behavior, both groups showed significant reduction in the number ofdif-
ferent women with whom each participant had sexual contact. In addition, both groups had a
decreased number of events of exchanging drugs for sex. The control group, however, was
significantly more likely to report consistent use of condoms when having sex.
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The two groups in this study made similar improvements regarding many of the same
behavioral aspects involving intravenous drug use and sexual practices. These results may be
best interpreted in terms of"regression toward the mean," indicating that despite separate and
distinct interventions, these two groups entered the study at the height oftheir addiction with
the only possible direction of change being toward improvement.
Improved Laser-Induced Arterial Fluorescence Spectroscopy Feedback for Laser
Angioplasty. Sameer P. Desai, John J. Scott and Lawrence Deckelbaum. Department of
Internal Medicine, Yale University School of Medicine, New Haven, Connecticut and
West Haven VA Medical Center, West Haven, Connecticut.
Laser angioplasty could potentially be improved by incorporating laser-induced fluores-
cence spectroscopy (LIFS) systems that provide feedback on catheter-tissue interactions.
Optimal LIFS feedback systems should be simple, compact and easy to implement.
Therefore, the following study was designed to 1) evaluate the ability of helium-cadmium
(HeCd) LIFS to provide feedback that could optimize catheter position and minimize the irra-
diation of blood during excimer laser angioplasty and 2) evaluate the potential of simplifying
a two laser system (HeCd-Excimer) into a single laser system (Excimer) for LIFS-guided
laser angioplasty.
HeCd LIFS is currently being used during excimer laser angioplasty to provide feedback
that helps discriminate normal from atherosclerotic tissue within coronary arteries, but could
also be used for additional feedback information. The fluorescence intensity of arterial tissue
could determine the degree of catheter-tissue contact in a blood environment, since blood
does not fluoresce but instead decreases the ability to induce and collect tissue fluorescence.
Further, the 308 nm excimer laser being used for tissue ablation could potentially be used to
induce tissue fluorescence and thereby obviate the need for separate lasers for feedback and
ablation.
The first series of experiments utilized a 325 nm HeCd laser to induce tissue fluorescence
that was collected by and transmitted through clinical laser angioplasty catheters. By analyz-
ing the tissue fluorescence with photomultiplier tubes (PMT) and bandpass filters, the total
fluorescence intensity (TFI), defined as the sum of arterial fluorescence intensities at 380 and
440 nm, was determined. TFI was recorded in vitro from 20 arterial specimens in a blood
medium as a function of catheter-to-tissue distance (d) over a range from 0 to 400 microns.
TFI was also recorded from 25 arterial specimens and evaluated as a function of degree of
catheter-tissue overlap over a range of0.01 mm2 to 0.85 mm2. Additionally, TFI was record-
ed from 10 arterial specimens and evaluated as a function of the hematocrit of the "blood"
medium at three different catheter-tissue distances. The second set of experiments compared
the arterial fluorescence induced by a 308 nm xenon chloride excimer laser and a 325 nm
HeCd laser in 109 arterial specimens. Using the same PMT setup as above, the tissue classi-
fication ratio of 380 to 440 nm emitted fluorescence was determined for the arterial speci-
mens irradiated by each laser. Using a previously validated algorithm derived for HeCd LIFS
for discriminating normal from atherosclerotic tissue, the classification concordance for the
arterial LIF induced by the two lasers was determined.
TFI was capable of determining catheter-tissue contact by recording a maximal value at d
= 0 and falling rapidly with increasing distance (to 52 + 6 percent at d = 100, 19 +4 percent
at d = 200 and 3 + 1 percent at d = 300 microns). TFI was capable of detecting maximal
catheter-tissue overlap since it correlated linearly with the area (A) of overlap (TFI = 1.12 A
+ .07, r = .92). TFI was capable of detecting saline hemodilution of blood as TFI decreased
dramatically with increasing hematocrits such that TFI could not be recorded at hematocrits
> 10 percent for catheter-tissue distance> 300 microns. Classification concordance for HeCd
and excimer LIFS was 91 percent, with a Pearson coefficient of .82, Kappa statistic of .86 and
proportion of positive (normal) and negative (atherosclerotic) agreement of .90 and .91,
respectively.
By confirming cathete-tissue contact, maximal catheter-tissue overlap and saline hemod-
ilution, fluorescence feedback should minimize blood irradiation and improve the safety of
clinical laser angioplasty. The excimer laser can be used for both tissue ablation and LIFS
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with classification accuracy comparable to that achieved by the HeCd laser, thereby simpli-
fying a clinical LIFS guided laser angioplasty system.
A Bipartite, Tyrosine-Containing Signal in the Cytoplasmic Domain Mediates
Localization of the Trans-Golgi Network Enroute to the Endosomal/Lysosomal
System. Eileen M. Deignan, H. Bosshart J. Humphrey, J. Davidson, J. Drazba, L. Yuan,
V. Oorschot, P. Peters and J.S. Bonifacino (Sponsored by Pietro DeCamilli). Cell Biology
and Metabolism Branch, National Institute of Child Health and Human Development,
National Institutes of Health, Bethesda, Maryland.
To investigate the mechanisms ofmembrane protein localization to the Golgi complex, we
have examined the intracellular localization, trafficking and fate ofepitope-tagged furin and
Tac/furin chimera constructs in stably and transiently transfected mammalian cells in culture.
The results of our studies show that while furin is predominantly localized to the trans-Golgi
network (TGN), a fraction of the molecules localizes to a vesicular compartment. Treatment
with methionine methyl ester to inhibit degradative lysosomal enzymes increases the detec-
tion of furin in vesicles that also contain the lysosomal integral membrane protein, lgpl20.
Molecular dissection of the furin molecule shows that the last 47 amino acids of the cyto-
plasmic tail are necessary and sufficient for TGN localization. Within the cytoplasmic tail,
there appears to be a bipartite signal that is critical of localization. One region of the signal
contains the amino acid sequence YKGL, which is similar to the motifYQRL found to be
critical in TGN38 localization. The tyrosine and leucine residues in this motif appear to be
important for correct localization. The second part of the signal, which appears to occur
between residues 761 and 787, has not been specifically localized or characterized.
Additionally, furin appears to have a distinct lysosomal targeting signal in the lumenal or
transmembrane portion of the protein.
The Role of Vascular Endothelial Growth Factor in Central Nervous System
Neoplasms. Dov Alexander Goldstein. Department of Surgery, Yale University School of
Medicine, New Haven, Connecticut.
Vascular endothelial growth factor (VEGF) is a unique molecule that possesses the dual
activities of growth and permeability factor. The VEGF family consists of four species pro-
duced by alternate splicing of eight exons. Two high affinity receptors for VEGF have been
identified, FLT1 and KDR. Both are tyrosine kinase receptors. VEGF is upregulated under
hypoxic conditions. In addition to acting as a neoangiogenic agent, it acts directly to alter the
morphology ofendothelial cells. In both human umbilical vein endothelial primary rate brain
endothelial cells, VEGF results in a breakdown and contraction of actin filaments. This
results in cellular contraction, a decrease in tightjunctions and, thus, an increase in the per-
meability of the blood brain barrier.
A number of studies have shown a marked increase in expression ofVEGF in central ner-
vous system (CNS) tumors. The two VEGF receptors, FLTI and KDR, are also upregulated
in these tumors. Using a KDR dominant-negative strategy and an anti-VEGF monoclonal
antibody, VEGF was proven to be a central mediator ofneoangiogenesis and edema in CNS
tumors.
This important molecule is a novel target for new CNS tumor treatments. Both a KDR
dominant-negative gene therapy strategy and an anti-VEGF monoclonal antibody offer great
promise in reducing neoangiogenesis in CNS tumors. Reduction in new vessel formation
would result in a decrease in the rate of solid tumor progression.
Syncope in aPopulation-Based Sample ofElderly Persons: Prevalence,Predisposing
Risk Factors and Precipitating Events. Eric A. Gomes. Yale University School of
Medicine, New Haven, Connecticut.
Syncope is a serious butpotentially preventable occurrencecommonlyafflicting the elder-
ly population. The objectives of this study were to estimate the incidence of syncope in the
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community-dwelling elderly population, to identify the clinical risk factors that predispose
some elderly persons to syncope and to describe situational factors and the morbidity associ-
ated with syncope.
Study participants were members of the Project Safety cohort representing a probability
sample of non-institutionalized residents of New Haven, Connecticut, aged 72 years or older.
Age-restricted housing lists and utilities listings were used to generate an index ofcommuni-
ty dwellings from which 5,936 households were identified. Baseline interviews identified
1,436 eligible persons. From this group, 1,103 people were followed for a syncopal episode
for a two-year period.
Syncope occurred in 6.3 percent of the subjects over the two-year period. Many diverse
baseline characteristics were associated with an increased risk for syncope including the pres-
ence of several chronic conditions, a history of syncope or dizziness, the use of certain med-
ications and impaired functional status. Clinical risk factors independently associated with
syncope included a history of dizziness when rising from the sitting position (adjusted odds
ratio, 3.1; 95 percent confidence interval, 1.6-6.1), a history of syncope in past year (2.4; 1.1-
5.2), the use of glycosides, nitrates and/or calcium channel blockers (2.2; 1.3-3.7), slow gait
speed (1.5; 0.9-2.7) and age over 78 years (1.5; 0.9-2.6). Soft tissue injury was the most often
reported injury while fractures were associated with 9.9 percent of syncopal events, repre-
senting 16 percent of those episodes associated with some injury.
A multifactorial model for the etiology of syncope appears to best explain the occurrence
of syncope in the elderly population. Therefore, a multidimensional risk strategy to stratify
patients into different risk groups will enable directing risk reduction practices toward those
patients who may most benefit.
Knee Joint Instability: A High-Speed Trauma Model. Christopher Goring. Yale
University School of Medicine, New Haven, Connecticut.
The purpose of this study was to create a physiological model to evaluate the effects of
high-speed valgus trauma on knee joint instability. We hypothesized that by applying a val-
gus bending moment to the kneejoint in extension and creating a high rate ofjoint deforma-
tion, one can consistently produce a predictable valgus-varus instability pattern. This
approach is in contrast to the ligament sectioning studies that form the basis of the present
day understanding of knee biomechanics.
Ten rabbit knees of similar age and size were placed in full extension. A valgus bending
moment was rapidly applied to the knee while keeping the tibia anchored to a base. The sta-
bility of thejoint was assessed by determining the changes in the Neutral Zone and Range of
Motion in valgus-varus rotation and internal-external rotation after each of four increasing
magnitudes of applied moments (Newton-meter) (1.3 Nm, 2.5 Nm, 2.8 Nm and 3.1 Nm) and
comparing them to the intact knee.
The results showed that significant valgus-varus instability was consistently reproduced at
a predetermined threshold of applied force; 2.8 Nm + 0.9 Nm in this sample. Also, a valgus
moment applied in extension caused increased laxity in valgus-varus rotation but did not pro-
duce increased laxity in internal-external rotation. In addition, when significant changes in
joint laxity were found, the primary and secondary restraining structures against valgus open-
ing of the knee joint remained visibly intact.
The conclusions are that with this high speed trauma model, it is possible to produce a val-
gus-varus instability pattern with a particular magnitude of an applied moment. Also, by eval-
uating the changes in the Neutral Zone and the Range of Motion in response to an applied
load, one can assess and quantify this multidirectional instability.
Confronting an Emerging Epidemic: Are Vietnamese Physicians Prepared for HIV?
Taryn Phuong-Thao Ha and Jeannette R. Ickovics. Department of Internal Medicine, Yale
University School of Medicine, New Haven, Connecticut.
In this second decade of the HIV pandemic, Asia now faces the fastest rate of increase in
HIV infection in the world. Due to scant research attention on HIV in Vietnam, we undertook
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this study to assess the level of physician preparedness for the emerging HIV epidemic in
southern Vietnam. The objectives include: 1) to obtain a baseline evaluation ofthe current sit-
uation assessing physicians' knowledge, attitudes and behavior; 2) to evaluate potential dif-
ferences in urban, provincial and rural experience; and 3) to provide recommendations to pre-
pare physicians for HIV care.
An anonymous, self-administered 95-item questionnaire was given to one-half of the
physicians from an urban hospital (Tu-Du Hospital, Ho Chi Minh City) and all ofthe physi-
cians at a provincial hospital (Le Loi Hospital, Vung Tau) and a rural hospital (Binh Thuan
Hospital, Binh Thuan) during November and December of 1993. The survey addressed HIV-
related knowledge, attitudes and practices/behaviors as well as background demographic
information.
Of 151 surveys distributed, a total of 100 surveys were returned. Our results suggest that
physicians in Vietnam may not be prepared for the upcoming HIV epidemic in several ways.
One out offive physicians neverhad a lecture on HIV/AIDS, although most had received HIV
information through the mass media. A majority have unsafe infection control practices,
including re-using needles and syringes. Some physicians still have worrisome misconcep-
tions about HIV transmission, especially those in the rural hospital. A significant proportion
(25 percent) said they would not be willing to treat an HIV patient if given the choice.
Improvements are needed in specific areas in physician preparation for proper HIV care:
1) increased formal education on HIV/AIDS for all physicians; 2) implementation and mon-
itoring of infection control practices and universal precautions; 3) elimination of misconcep-
tions about HIV, especially in rural physicians; and 4) overcoming negative attitudes about
caring for patients with HIV. Our results provide a descriptive overview ofcurrent trends and
are valuable in guiding future AID prevention efforts in Vietnam. Now is a critical time for
physicians to acknowledge the challenges of the emerging epidemic and make timely
changes.
In Vivo Effects of Epinephrine on Myocardial Protein Tlurnover and Substrate
Metabolism. Tigist Hailu and Lawrence H.Young. Department ofInternal Medicine,Yale
University School ofMedicine, New Haven, Connecticut.
Myocardial protein turnover in vivo was examined in anesthetized post-absorptive dogs
prior to and during an infusion ofphysiologically high levels ofepinephrine. A somatostatin,
insulin and glucagon infusion was maintained throughout the experiment to prevent changes
in glucose and insulin levels during the epinephrine infusion. Myocardial phenylalanine bal-
ance, rates of phenylalanine uptake and release were calculated from the extraction of intra-
venously infused 3H-phenylalanine and the dilution ofits specific activity across the heart at
isotopic steady state. Measurements were taken immediately before and during the last 30
minutes ofthe epinephrine infusion. The data were used to assess the changes in the net bal-
ance, synthesis and degradation ofheart protein associated with epinephrine.
Concentration of epinephrine increased from 209 + 44 pg/ml to 1241 + 124 pg/ml, an
increase of 600 percent. During the epinephrine infusion, the net myocardial balance of
phenylalanine increased from -19.2 + 5.7 to 22.7 + 24 nmol/min, a change of 42.0 + 24.5
nmol/min (p = NS). The rate ofphenylalanine synthesis decreased from 123.1 + 21.0 to 107.9
+ 16.6 nmol/min, a difference of -15.2 + 23.7 nmol/min (p = NS). The rate ofprotein degra-
dation decreased significantly from 137.2 + 17.6 to 85.3 + 29.8 nmol/min, for a mean differ-
ence of -51.9 + 21.2 nmol/min (p < .05). There was a slight decrease in the concentration of
essential amino acids, from 829.5 + 49.3 to 765.2 + 118.8 nmol/ml, for a mean difference of
-64.3 + 27.6 nmol/ml (p < .05). However, the concentration of branched chain amino acids
and total amino acids did not change significantly.
The hemodynamic parameters revealed an increase in heart rate from 114 + 2.6 to 125.4
+ 3.3 beats/min, a difference of 11 + 4.8 beats/min (p = .05). Cardiac output increased from
2.4 + 0.1 to 3.4 ± 0.3 L/min, a difference of 1 ± 0.3 (p < .02). The mean aortic blood pres-
sure and the coronary plasma flow did not change significantly. Systemic vascular resistance
tended to decrease, from 158.8 + 20.2 to 133.9 + 20.5 dyne sec cm-5, for a mean difference
of 24.9 + 13.6 dyne sec cm-5 (p = NS). Pulmonary vascular resistance tended to increase,
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from 11.1 + 2.2 to 12.1 + 3 dyne sec cm-5, for a mean difference of 1 + 2.7 dyne sec cm-5 (p
=NS).
There was a slight increase in myocardial oxygen uptake from 200.9 + 26.8 to 214.3 +
22.3 gmol 02/min, for a mean difference of 17.9 + 13.4 jmol 02/min (p = NS). There was a
slight increase in the mean arterial glucose concentration from 5.7 + 0.34 to 6.2 + 0.22
,umol/ml; the mean difference is 0.5 + 0.25 gmol/ml (p = NS). Arterial insulin and glucagon
did not change significantly. Despite a slight increase in the concentration ofglucose, glucose
uptake decreased from 13.2 + 4.7 to 1.9+ 3.3 gimol/min, for a mean difference of -11.4 + 2.5
imol/min (p < .002). The concentration of lactate increased significantly from 1.5 + 0.2 to
3.7 + 0.6 gmol/ml. The myocardial uptake of lactate increased from 29.1 + 4.2 to 52.0 + 7.5
gmol/ml, for a mean difference of 22.8 + 7.5 gmol/ml (p < .02). The mean concentration of
free fatty acids increased from 0.51 + 0.04 to 0.7 + 0.07 gmol/ml, for a mean difference of
0.19 + 0.06 gmol/ml (p < .05). The uptake offreefatty acids increased significantly from 2.24
+ 0.26 to 5.28 + 1.15 tmol/min, for a mean difference of3.04 + 1.2 tmol/min (p < .05).
These results indicate that a physiologically high concentration of epinephrine has a net
anabolic effect on myocardial protein turnover in vivo; the apparent mechanism is the inhi-
bition of protein degradation. There was a decrease in the plasma concentration of essential
amino acids without changes in concentrations ofbranched chain and total amino acids. This
is deemed to be an epinephrine effect due to the significant increase in the levels ofepineph-
rine without a concurrent significant rise in insulin levels. These results also indicate that epi-
nephrine affects myocardial substrate metabolism. There was a slight increase in myocardial
oxygen uptake; this was associated with significant changes in the relative amount of sub-
strates metabolized for energy. Catecholamine stimulation induces a shift in myocardial sub-
strate metabolism towards an increase in the uptake of free fatty acids and lactate and a sig-
nificant decrease in the uptake ofglucose.
Cd44 on Human Melanocytes. Kyle W. Herbold and Leonard Milstone. Department of
Dermatology, Yale University School of Medicine, New Haven, Connecticut.
CD44 is a family of proteins formed by alternative splicing of a single gene. Members of
this family occur in many cells throughout the body and have been implicated in cell adhe-
sion, cell-matrix interactions, hyaluronan internalization and degradation and tumor metasta-
sis. The role of CD44 on melanoma cells has been studied but information about CD44 on
normal melanocytes is lacking. These studies were undertaken in order to identify the splice
variants of CD44 on melanocytes and their possible function. We used FAC scanning and
immunofluorescence photomicroscopy with an antibody (mAbl7) that recognizes Epican, a
proteoglycan splice variant of CD44, and an antibody (H-3) that recognizes all forms of
CD44. We observed strong staining on the surface ofmelanocytes with H-3 but no detectable
staining with the Epican specific antibody. PCR studies suggested that only the CD44H vari-
ant (no alternatively spliced exons) is present on melanocytes and that larger, alternatively
spliced forms are not present. Immunoprecipitation ofmelanocyte extract with H-3 corrobo-
rated the data about CD44H on melanocytes. CD44 in the protein extracted from melanocytes
was identified by Western blotting using the H-3 antibody. Two bands of CD44 were identi-
fied. The larger band was reduced to the same mobility as the smaller band after digestion
with chondroitin ABC lyase. Thus, the chondroitin sulfate form of CD44H previously iden-
tified in melanoma cells is also present on normal melanocytes. We looked at the effect of
antibody on the settling of melanocytes on a monolayer of L cells (immortalized murine
fibroblasts). In these studies, mAbl7 had no effect on the number of melanocytes that settled
on the monolayer or on the morphology of those that did. H-3, however, did dramatically
change the melanocyte morphology, causing them to form fewer dendritic processes and
caused the processes that formed to be shorter and thicker than normal. We found, therefore,
that melanocytes contain only the chondroitin sulfate form of CD44H and that H-3 changes
the morphology of melanocytes as they settle and spread on a monolayer of cells.
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Region-Specific Methylation of the Parathyroid Hormone-Related Peptide Gene
Determines its Expression in Human Renal Carcinoma Cell Lines. Elizabeth H. Holt,
Rupangi C. Vasavada, William M. Philbrick and Arthur E. Broadus. Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut.
Tumor production of a parathyroid hormone-related peptide (PTHrP) is a common cause
of the syndrome of humoral hypercalcemia of malignancy, which is frequently associated
with renal cell carcinomas. Why certain renal cell carcinomas produce PTHrP, while others
do not, is unknown. We used a system of 12 human renal carcinoma cell lines that either do
(n = 6) or do not (n = 6) produce PTHrP to elucidate the molecular mechanism(s) controlling
the levels of PTHrP production in these two groups of cell lines. Based on nuclear run-on
transcription assay results, we found that expression of the PTHrP gene in these cell lines is
controlled at the transcriptional level. Transfection studies failed to demonstrate variation in
PTHrP promoter activity in these cell lines sufficient to account for the differential PTHrP
expression, implicating a cis-acting mechanism. We thus examined the methylation state of
the PTHrP gene in these cell lines by Southern blot ofgenomic DNA digested with methyla-
tion-sensitive restriction enzymes. These experiments showed that transcription ofthe PTHrP
gene correlated with the methylation state of specific CpG dinucleotides located within the
promoter region but outside a CpG island. The functional importance of this mechanism of
control was confirmed by the ability of the demethylating agent, 5-azacytidine, to induce
PTHrP mRNA expression in previously non-expressing cell lines. In summary, we have
demonstrated that expression ofthe PTHrP gene in human renal carcinoma cell lines is con-
trolled at the transcriptional level, and that transcription, in turn, depends on the absence of
methylation at specific sites in the promoter region of the gene.
Foreign Medical Graduates in the United States, 1965-1975: Motivations, Reception
and Outcomes. Thomas Hong (Sponsored by William C. Summers). Section of History
ofMedicine, Yale University School ofMedicine, New Haven, Connecticut.
American medicine has changed greatly over the course ofthe twentieth century. Medical
education before the 1900's was less-regulated and uniform than that which followed reforms
that came a few years after the turn ofthe century. After that time, standards for medical edu-
cation were raised, and American medical schools began to produce arguably more qualified
physicians.
Various factors unfolding over the middle years of the 1900s contributed to a generally
recognized shortage ofAmerican-trained doctors by the 1950s. Theexplosive growth, both in
population and economically, ofthe U.S. following World War II, played a key role. Medical
schools produced a steady output of graduates, while the American population grew by a
faster rate, leaving fewer physicians per unit population. By the mid-century, the American
public began to recognize this trend and began voicing its concern. The American Medical
Association, however, was less enthusiastic in admitting a physician shortage and offered its
agreement only after a substantial public outcry. At this time, in the late 1950's, it began to
give its recommendations to alleviate the need. Several ofits suggestions were implemented.
American medical school class sizes were enlarged, along with the creation of new medical
schools. In a more immediate measure, the number offoreign-trained physicians allowed to
enter the U.S. was increased, mainly by revisions in immigration laws.
After restrictions on immigration by country of origin were lifted in 1965, foreign med-
ical graduates (FMGs) entered the country in great numbers. Each had his distinct reasons for
coming: specialty goals, training expectations and plans for the future. A great number of
physicians from previously underrepresented nations, mainly from the Far East, entered the
country. One task ofFMGs, at times difficult, was to achieve a quality graduate medical edu-
cation in the U.S., a formidable endeavor for any aspiring physician. With their different cul-
tural mannerisms, languages, physical appearances and levels of training, they faced addi-
tional challenges in the rigorous settings ofinternships and residencies. Theirexperience was
decidedly different from that oftheir U.S.-trained counterparts, in some cases marred by cul-
tural barriers and not infrequent instances of frank prejudice.Thesis Abstracts
This paper examines some demographic aspects of physician supply and demand in the
latter twentieth century that favored FMG admission to residency programs in the U.S. It also
outlines some ofthe other factors that contributed to the massiveinflux ofFMGs into theU.S.
and the experiences of these FMGs in residency and beyond. It explores the question ofdis-
crimination and racism experienced by certain groups, using the published reports along with
the author's recent survey of FMGs entering the country between 1965 and 1975. Statistical
data and anecdotal information including quotes and stories from the study group are pre-
sented at the and of the paper.
Specificity of Anti-Human Ciliary Epithelium Sera for the 80 Kd Subunit of the
Human Autoantigen Ku. Timothy J. Hong (Sponsored by Miguel Coca-Prados).
Department of Ophthalmology and Visual Science, Yale University School of Medicine,
New Haven, Connecticut.
In order to isolate and characterize human ocular ciliary epithelial proteins, a cDNA
library constructed from the established nonpigmented human ciliary epithelium (CE) cell
line (ODM-2) was screened with mouse antisera raised against human donor CE. The ODM-
2 cDNA expression library in lambdaUni-ZAP-XR vector was screened with mouse anti-
human CE sera, and selected positive cDNA inserts from plaque-purified clones were
sequenced. The anti-human CE sera were assayed by Westem blot analysis and indirect
immunofluorescence. Immunoscreening of2.5x105 clones led to the isolation of four cDNA-
positive clones. Three clones, designated Al, Dl and D3 and measuring 1.4 to 1.8 kb, were
found to be identical in DNA sequence to the 80 kd subunit of the human autoantigen Ku
(p70/p80), antibodies that are found in patients with rheumatic diseases. The fourth clone,
designated D2, failed to show any significant homology to previously known genes. Anti-
human CE sera recognize a panel of proteins in human CE and ODM-2 cells and are strik-
ingly rich in antibodies to the 80 kd subunit of Ku as shown by comparison in Westem blot
analysis with anti-Ku antisera derived from patients with scleroderma polymyositis overlap
syndrome. Furthermore, indirect immunofluorescence analysis supported the observation that
anti-human CE sera labeled nuclear antigens in a human CE cell line and cross species in
bovine CE in the same nuclear distribution as Ku. The mRNA of Ku was found to be widely
expressed in all tested ocular tissues and in ODM-2 cells. The above results show that human
CE induces a species-specific immune response in xenogeneic animals. In particular, the
human CE elicits a strong immune response to the human autoantigen Ku. Theories of the
significance of the strong specificity of anti-human CE sera for Ku are elaborated.
Experimental Craniofacial Reconstruction Using Hydroxyapatite Cement/
Osteogenic Protein-1 Composite. Roger E. Horioglu and Craig D. Friedman.
Department of Surgery, Yale University School of Medicine, New Haven, Connecticut.
Hydroxyapatite cement (HAC) is a calcium phosphate-based preparation that forms a
paste when mixed with water and sets isothermically within 15 minutes into a solid implant
made ofmicroporous hydroxyapatite. HAC has many characteristics ofan "ideal" implant for
craniofacial reconstruction. It is available in large quantities, it can be easily shaped intraop-
eratively into the defect site, it provides sufficient strength for non-stress-bearing applica-
tions, there is no foreign body reaction, and the implant becomes replaced and ingrown by
new bone over time. In this study, a composite mixture of HAC and recombinant human
osteogenic protein-l (OP-1) was used in experimental cat cranioplasty with the goal of accel-
erating the process ofosseointegration and osteoconversion and evaluation ofHAC as a deliv-
ery vehicle of the protein. The experimental model of 2.5 cm diameter, full thickness, bilat-
eral craniotomy defects in four cats were reconstructed using a composite mixture of
HAC/OP-l on the one side and compared to the defects repaired with pure HAC on the con-
tralateral side. Gross examination, computed tomography and histologic/histometric tech-
niques were used. The cats were sacrificed at 90 days post surgery. Three ofthe four cats sur-
vived the course of the experiment; one died on post-operative day two from post-operative
pulmonary complications. There were no wound infections, implant related infections or
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implant extrusions. Implants on the pure HAC side seemed well intact with shape, contour
and volume very close to the initially applied cement. The pure HAC implant was minimal-
ly converted to bone at 90 days. HAC/OP-I composite implant was almost entirely replaced
by new bone, with no externally visible remnant implant. Paragon and Von Kossa-stained
slides revealed that approximately 93 percent of the HAC/OP-I composite implant was con-
verted to new bone within 3 months. Furthermore, this extensive implant resorption/new bone
formation at the composite side occurred with preservation of shape, volume and contour of
the initially applied cement. These results indicate that the composite implant ofHAC/OP-I
accelerates the process of implant resorption/new bone formation in a cat cranial defect
model. We believe that HAC/OP-1 composite fulfills the requirements of an ideal craniofa-
cial bone substitute and may be useful for human craniofacial reconstruction.
TheUtility ofSurveillance Colonoscopy for the Follow-Up ofPatients after Resection
for Colorectal Cancer. Robert T. Hsu (Sponsored byCyrus Kapadia). Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut.
The purpose of this study was to determine the utility of surveillance colonoscopy after
resection for non-metastatic colon cancer, particularly in the early years following surgery.
We identified a retrolective cohort ofpatients who had undergone surgery for colon can-
cer between 1982-87. Afterdeveloping stringent inclusion criteria for entry into the study, we
reviewed the records on 93 patients. Ultimately, only 28 cases met our entry criteria. In addi-
tion todemographic data, we collected information on the cancer stage, comorbid conditions,
results of surveillance examinations and survival.
No local recurrences ofcancer were detected during surveillance colonoscopy. Adenomas
over1 cm in size were detected only four years and more after surgery. The only case of a
metachronous cancer identified was not until six years after surgery. The overall survival was
not impacted on by aggressive surveillance in the first two years after resection.
Study of the retrolective cohort presented here did not reveal any benefit for colonoscop-
ic surveillance in the first three years following surgery, with regard to the detection of 1)
advanced synchronous lesions missed during the initial evaluation; 2) early advanced
metachronous lesions; or 3) local recurrence of cancer. The numbers analyzed are as yet
small, the study being on-going. If the present results are confirmed on a larger sample, fun-
damental changes in the recommendations for following patients resected for colon cancer
will need to be made.
Acute Renal Failure In The Surgical Intensive Care Unit: A Retrospective Study.
Eddie R. Island, Gerard Burns and Marie Carmen Martin. Department of Surgery, Yale
University School of Medicine, New Haven,Connecticut.
Acute renal failure has previously been shown to carry a high mortality in the critical
care population. The study undertaken here is a retrospective analysis of the factors that
couldpossibly influence the outcome ofcritically ill surgical patients who experience acute
renal failure. Thestudy involved 88patients from ten different surgical specialties who were
hospitalized in one of three surgical intensive care units at Yale-New Haven Hospital,
between January 1, 1989 and July 8, 1994. The results of this study suggest that over the
past fiveyears, acute renal failure in thesurgical intensive care unit has carried a significant
mortality (42.7 percent). The mortality was higher in the group of patients receiving dialy-
sis, and no clear benefit to early intervention was shown. The dialysis group was relatively
small, however, and more study is required before this data can be extrapolated for use in
all surgical patients. The number ofdays each patient spent on a ventilator, along with the
number of units ofpacked red cells and the number of units of fresh frozen plasma given
were all correlated with poor patient outcomes. The patients age, APACHE II score and
exposure to contrast all bore no significant relation to the eventual patient outcome. Sepsis
and adult respiratory distress syndrome (ARDS) were found to be negative predictors of
outcome whenpresent before renal failure, andsepsis, ARDS, GI bleeds, hepatic failure and
acute cardiac events were found to be negative predictors when present at any time during
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the hospitalization. Finally, the presence of any concurrent organ system failure was asso-
ciated with increased mortality in acute renal failure; in fact, the total number of failed
organ systems can be used as a rough prognostic index to predict patient outcomes.
Effect of Activation on Muscle Stiffness and Contusion Injury Severity in Rat
Gastrocnemius Muscle. Walter 0. Jackson. Yale University School of Medicine, New
Haven, Connecticut.
The effect of activation on muscle stiffness and contusion injury severity in the gastroc-
nemius muscle of anesthetized rats was studied. Both lower extremities of eighteen rats
received a contusion injury to the belly of the gastrocnemius muscle with a blunt non-pene-
trating impact. One gastrocnemius complex was in the relaxed state during impact and the
other was percutaneously electrically stimulated to tetanic contraction. Contusion injury was
produced using a drop-mass technique (mass = 171 g, height = 101 cm, spherical radius of
impactor tip = 6.4 mm). The impact response was measured by sampling the impact force and
the displacement ofthe impactor by computer (10 kHz). In nine rats, the severity ofthe con-
tusion injury was measured by recording contractile tension in twitch, tetanus and fatigue
within two hours of injury. Notable differences were observed between the impact response
of the contracted and relaxed limbs. The peak impact force was significantly less (p < .01)
and the peak impact displacement was significantly more (p < .01) in the stimulated muscle
complex. The impact stiffness of the stimulated muscle complex was significantly less (p <
.01) than that of the relaxed muscle complex. The peak tetanic tension (31 + 4 N) generated
by the muscles that were stimulated during contusion injury was significantly (p < .03)
greater than that (27 + 4N) in muscle complexes that were relaxed during impact. The impact
measurements ofthis study are consistent with the composite ofmuscle and underlying bone
ofthe lower extremity in the rat being less stiffwhen the gastrocnemius complex was stimu-
lated to contraction during contusion injury than when it is in the relaxed state. This differ-
ence in mechanical response was associated with a protective mechanism against contusion
injury in the rat gastrocnemius muscle complex.
The Effects of Hyperbaric Exposure on Bone Cell Activity in the Rat: Implications
for the Pathogenesis of Dysbaric Osteonecrosis. Stephanie A. Kapfer (Sponsored by
Roland Baron). Department of Orthopaedics and Rehabilitation, Yale University School
ofMedicine, New Haven, Connecticut.
Prior research on the pathogenesis of dysbaric osteonecrosis has focused on the mecha-
nisms by which bone cell death might occur following a hyperbaric exposure. While it has
been known that not all hyperbaric exposures result in bone cell death, no study has exam-
ined whether or not such exposures might cause any other effects. The present study was
designed to observe changes in bone cell activity during and immediately following hyper-
baric exposure. In this study, experimental animals (220 g malerats) wereexposed to ahyper-
baric environment consisting of a 12-hourdive to 120 ft (5 atmospheres). Histomorphometric
analysis was completed on undecalcified femur sections, triple-labeled with fluorescent
markers. The results demonstrate a significant increase in absolute and relative-osteoclast
numbers in the dived animals (2.4 + 1.4 and 2.1 + 1.0) as compared to the non-dived animals
(0.8 +0.3). Over the time period observed, none ofthe other parameters, including osteoblast
number, osteoid volume and mineralization rates showed significant differences between the
dived and non-dived animals. The results suggest an activation of bone resorption both dur-
ing and immediately following hyperbaric exposure, which may or may not be followed by
an activation of bone formation. This study has demonstrated, therefore, that hyperbaric
exposure affects bone cell activity. The significance ofsuch changes remains unclear. Further
exploration of these observations is warranted and may lead to a better understanding ofthe
pathogenesis ofdysbaric osteonecrosis.
51ThesisAbstracts
Patterns ofExercise inWomen with Eating Disorders. Steven Kawut, Donald Quinlan,
Diane Mickley, Phyllis Roloff and David Greenfeld. Department of Psychiatry, Yale
University School ofMedicine, New Haven, Connecticut.
High levels ofphysical activity have been noted in the classic clinical descriptions ofeat-
ing-disordered women. It has also been observed that much of this increased activity is
accounted for by excessive amounts ofexercise. Our goal was to assess the exercise behav-
ior and motivations of anorexic and bulimic women at their presentation to an eating disor-
ders clinic. We designed a questionnaire to survey the types, amounts and motivations of
exercise. Although a higher proportion of the anorexic subjects than the bulimic subjects
engaged in exercise, we found no other evidence that the exercise habits of anorexic and
bulimic subjects were significantly different. The bulimic subjects were more likely to exer-
cise in order to reduce fat than were the anorexics. We found that bulimic patients who par-
ticipated in team and racquet sports had lower scores on a scale ofeating disorder pathology
and were more likely to exercise for social and recreational reasons. The anorexics who par-
ticipated in sports of flexibility and strength had higher scores of eating disorder pathology
than those who did not participate in these sports. We concluded that exercise does not
explain the weight and BMI differences between bulimics and anorexics. We found no evi-
dence that high levels of exercise in anorexics and bulimics indicate worse pathologies. We
did find evidence that participation ofbulimics in team and racquet sports may be associated
with a "healthier" individual. Additionally, anorexics' participation in sports offlexibility and
strength was associated with a "sicker" individual.
Pregnancy Stimulates DNA Synthesis in the Uterine Artery. Linda E. Keyes, Richard
Majack, Edward C. Dempsey and Loma G. Moore (Sponsored by Philip M. Sarrel).
Cardiovascular Pulmonary Research Laboratory, University ofColorado Health Sciences
Center, Denver, Colorado.
Smooth muscle cell (SMC) hypertrophy has been implicated in the dramatic remodeling
of the uterine artery during pregnancy. We asked whether pregnancy stimulated DNA syn-
thesis in the adventitial, SMC or endothelial layers of the uterine artery, the time-course of
such stimulation and whether it occurred outside the uterine circulation. Nonpregnant and
pregnant guinea pigs were implanted with subcutaneous bromodeoxyuridine (BrdU, 100
mg/kg/day) over two-week intervals during the guinea pig 63-day gestation. Vessel sections
were stained immunohistochemically with a monoclonal antibody against BrdU, counter-
stained and replication indices calculated as the percent of BrdU-labeled nuclei. Pregnancy
increased replication indices in all layers of the uterine artery, radial artery and uterine vein.
DNA synthesis in the uterine artery peaked at 28-42 d and decreased near term in the SMC
and endothelial cell layer, whereas values continued to rise until term in theradial arteries and
uterine vein. Pregnancy did not change DNA synthesis in the aorta or mesenteric arteries.
Serum estradiol levels correlated with replication indices in the radial artery and uterine vein
during pregnancy. Two-week treatment with 17-beta-estradiol (2.5 mg) in ovariectomized
guinea pigs stimulated BrdU incorporation in the radial artery adventitial cell layer. We con-
cluded that pregnancy stimulated adventitial, SMC and endothelial cell proliferation in the
uterine artery and periuterine circulation prior to the greatest increase in uterine blood flow
and that estradiol may be involved in the vascular remodeling ofpregnancy.
Microtubule-Associated Protein (MAP 4): Expression in Human Astrocytes and
Glioblastoma Multiforme. Larry T. Khoo, Joseph M. Piepmeier, Patricia Pederson and
Zhaocong Chen (Sponsored by Michael Kashgarian and Jose Costa). Departments of
Surgery and of Obstetrics and Gynecology, Yale University School of Medicine, New
Haven, Connecticut.
MAP 4 is a high molecular weight glial specific polypeptide that is known to coassemble
with microtubules in vitro. Research observations suggest that the in vivo role ofMAP4 may
be cell-cycle specific with particular importance in mitoses. To date, no characterization of
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MAP 4 expression has been reported in human glioblastoma multiforme, which has a high
mitotic fraction. Studies were conducted to investigate MAP 4 antigen reactivity in both
human astrocyte and glioblastoma cultured cells, through immunohistochemical antibody
labeling with a rabbit polyclonal antibody against the 210 kD HeLa MAP 4 antigen. Under
immunofluorescence microscopy, the MAP 4 antibody labeled interphase arrays, occasional
mitotic spindles and cytoplasmic processes in patterns that mimic those seen previously with
tubulin and other MAP antibodies. Aside from dissimilar cell morphologies consistent with
their lines of origin, no obvious differences in flourescence intensity or labeling pattern were
detected for equal concentrations of primary antibody between the two groups. Whole cell
protein lysates were prepared from tumor and astrocyte cells and standardized in concentra-
tion via protein assay. Dot blot immunohybridization with the MAP 4 antibody was per-
formed using equal microgram samples and demonstrated either minimal or no qualitative
differences in the amount of antigen labeled. Cell lysate proteins were separated using an
SDS-PAGE gel and Western immunoblotting was completed with a single band detected at
210-215,000 Mr in both cell samples by the anti-HeLa MAP antibody. These observations
suggest that between astrocytes and glioblastoma multiforme whatever difference there is in
MAP 4 expression may be a dynamic or functional one rather than a simple quantitative one.
Implementation and Validation of a Quantitative Coronary Angiography System.
Andreas Kirschmer Klein and Amir Amini. Departments of Electrical Engineering and
Diagnostic Radiology, Yale University School of Medicine, New Haven, Connecticut.
While the visual estimation of vessel dimension remains the standard in clinical angiog-
raphy, it has long been shown to be too subjective and variable to be of use for scientific
investigation. Computer based quantitative coronary angiography (QCA) systems offer
improved accuracy and decreased variability but are nonetheless subject to operator bias and
may exhibit high failure rates especially when image quality is poor, or vessels branch or
overlap. A unique QCA system implementation is described which combines orientation-spe-
cific edge and centerline enhancing S-Gabor filters and deformable B-spline vessel boundary
models (snakes). The system has been statistically validated using fixed-stenosis and flexible
tube phantoms and has demonstrated an accuracy of 0.14 mm and precision of 0.07 mm in
minimum diameter and an accuracy of 2.85 percent and precision of 1.35 percent in percent
diameter stenosis. The system proved able to consistently settle into the same conformation
independent ofthe initial displacement ofthe snake away from the feature (within limitation).
Validation with two independent operators on a series of 20 coronary lesions from randomly
selected angiograms from eight patients revealed no significant difference in the mean dif-
ferences in 90th percentile diameter, minimum diameter or percent diameter stenosis between
operators. Interoperator bias and variability for 90th percentile diameter were 0.38 pixels and
2.28 pixels, respectively; for minimum diameter, -0.19 pixels and 0.53 pixels; and for percent
diameter stenosis, -3.79 percent and 8.03 percent.
Racial Differences in Occupational Health Status: a Study of the Literature. Margot
Beth Kushel. Yale University School of Medicine, New Haven, Connecticut.
In the medical literature, much attention has been paid to the fact that African-Americans
have significantly increased rates of mortality and morbidity compared to white Americans.
The cause of this is poorly understood. Much of the literature addressing the health status of
African-Americans points to the disproportionate representation of African-Americans in
hazardous occupations as responsible for some of the discrepancy. The occupational medi-
cine literature, with a few exceptions, has not addressed this question.
In order to assess the state of the literature on African-American workers, I studied a rep-
resentative journal, the American Journal ofIndustrial Medicine from its inception in 1980
through 1994. The purpose of the study was to examine how race was treated in the occupa-
tional medicine literature and to examine trends over the past 15 years. Every paper published
in the American Journal ofIndustrial Medicine from 1980 through 1994 was reviewed, and
all articles containing original epidemiological research conducted in the United States were
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selected for analysis. There were 282 such articles, which were analyzed and classified
according to research design and the manner by which they dealt with the racial make-up of
their population.
No original epidemiological study was designed to address the difference in occupation-
al health status between white and non-white workers. Only 40 percent of the articles includ-
ed non-whites as subjects, only 18 percent (50 articles) calculated results for both white and
non-white subjects and only 28 of these (10 percent of the total) found there to be any dif-
ferences.Twenty-one ofthe 28 wereretrospective mortality studies that presented results sep-
arately by race but did not attempt to address comparisons between them. Only six studies
included exposure data separately by race. Each of these had evidence of an unequal racial
distribution of workers to the hazards in the workplace. Five of the six showed African-
American workers to be exposed to higher levels ofoccupational hazards. In the sixth work-
place, African-Americans were more likely to be working with raw asbestos fibers, which,
although "dirtier work" was later found to be safer than work in the finishing of these mate-
rials. Despite the frequency with which occupation is mentioned as a potential contributor to
the differential morbidity and mortality rates between black and white Americans, few occu-
pational medicine studies between 1980 and 1994 included non-whites in their study popu-
lation in such a way as to be able to draw conclusions regarding this hypothesis. The finding
ofunequal distribution of workers within worksites by race in the six studies that included
exposure data suggests a potential area for future inquiry.
An Assessment of the Feasibility, Reliability and Validity of a Health Status
Questionnaire in Patients with Intermittent Claudication. Benjamin H. LeBlanc and
Richard J. Gusberg. Department of Surgery, Yale University School of Medicine, New
Haven, Connecticut.
Thepurpose of this study was to examine the feasibility, reliability and validity of a short
health status questionnaire in agroup ofpatients with intermittent claudication (IC).
Subjects were patients who presented to theYale Vascular Center with the chief complaint
of exercise-induced lowerextremity pain or with a history of IC. Eligible patients were asked
to complete a short health status questionnaire which contained the Short Form-36 (SF-36)
questionnaire. The SF-36 is a general health survey designed to measure eight dimensions of
Health Related Quality of Life. The Ankle Brachial Index (ABI) was determined in all sub-
jects to provide an objective measure of disease severity. The vascular surgeon's subjective
impression of disease severity was recorded using a four-level Claudication Severity Score
(CSS).
The feasibility ofthe questionnaire was examined by calculating the percentage ofmiss-
ing items and theaverage time needed tocomplete thequestionnaire. The percentage of miss-
ing items was 2.28 percent and the average time needed was 18.3 minutes. The reliability of
the SF-36 questionnaire was assessed using Cronbach's alpha. Alpha was greater than 0.80
for all eight SF-36 dimensions. The validity of the questionnaire was assessed by examining
thecorrelation between the SF-36 dimensions and the two measures of IC severity. The CSS
was significantly correlated with six of the eight dimensions while the ABI-based Severity
Scale was significantly correlated with four of the eight dimensions.
These results support the use of the SF-36 questionnaire in patients with IC. The ques-
tionnaire is short enough to be used in a busy clinic setting with an acceptably low rate of
missing items, it satisfies reliability criteria forgroup comparisons and is a valid reflection of
the limitations causedby IC as shownby thecorrelation with two measures ofdisease sever-
ity.
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Postmenopausal Estrogen Replacement Therapy is Associated with Adverse Breast
Cancer Prognostic Indices. Erin Scalley LeBlanc, Catherine M. Viscoli and Janet B.
Henrich. Department of Internal Medicine, Yale University School of Medicine, New
Haven, Connecticut.
The favorable tumor characteristics reported in previous studies in breast cancer patients
who used estrogen replacement therapy (ERT) may be due partly to increased medical sur-
veillance in ERT users and the detection ofearly stage tumors. To decrease the potential for
detection bias, we assessed the relationship between ERT use and tumor characteristics in a
retrospective cohort study of 108 postmenopausal women (mean age, 66 years; range, 47 to
88) with breast cancer detection through screening mammography. Details of estrogen use
were available for all women at the time of screening.
Thirty-two (30 percent) women had in situ tumors; 76 (70 percent) had invasive disease.
None of the women had distant metastases. Information on tumor histology, size, nodal sta-
tus and estrogen receptor (ER) content in the 29 (27 percent) women who had ever used ERT
was compared to 79 (73 percent) non-users.
After adjusting for age, hysterectomy status and a family history ofbreast cancer, women
who had ever used ERT were more likely than non-users to have tumors with an invasive
histopathology (odds ratio and 95 percent confidence interval: 1.35; 0.48-3.75), size greater
than or equal to 2 cm (2.48; 0.76-8.11), positive nodes (2.60; 0.66-10.20) and negative ER
content (2.33; 0.48-11.30). The odds ratios were similar between current and past users and
were not consistently different with short-term (< 5 years) orlong-term (>5 years) use. When
we separated the study subjects into a poor prognostic group (tumor size > 2 cm or positive
nodes or negative ER content) and a favorable prognostic group (size < 2 cm and negative
nodes and positive ER content), women who had ever used ERT had a statistically significant
increased risk ofbeing in the poor prognostic group (6.07; 1.61-22.9). The risk was higher in
women who were current users at the time ofdiagnosis (7.45; 1.45-38.20), in long-term users
(11.80; 1.82-76.00) and in users ofunconjugated estrogen (9.16; 1.30-64.40).
We do not currently have information on long-term survival or overall mortality; howev-
er, the findings from this screening population suggest that ERT has an adverse effect on
important breast cancer prognostic indices.
Steps Toward a New Psychiatry: Quantum Physical Implications for Psychiatric
Theory and Practice. Bandy X. Lee (Sponsored by Bruce E. Wexler). Department of
Psychiatry, Yale University School ofMedicine, New Haven, Connecticut.
While hardly anyone can dispute the fact that medicine is deeply concerned with the
human condition, the unquestioning adherence to the traditional mechanistic paradigm still
prevails and imposes an impediment to the goals of psychiatry and medicine. In the field of
physics, the long-established classical model, which asserts that matter is completely deter-
mined and thus explainable by the workings ofits components, and observation performable
in an entirely detached manner, has been greatly challenged. In psychology, various studies
have proven the mechanism of stimulus-response, and the behavioristic and deterministic
principles guided by classical physics, to be grossly inadequate. The forefront of brain
research also approaches the resolution that the brain's functions cannot be entirely explained
through the simplistic, individual synapse-conductions. The need for a scientific theory that
can incorporate our conscious experience in a more plausible way than through reductionism
or vague Cartesian dualism is becoming increasingly apparent. Quantum physics, beginning
at the precision of the level of subatomic particles, has many implications for the composi-
tion and properties of matter that might help in better understanding the world, including the
level of the human being.
An investigative study was designed to assess the degree to which practicing psychiatrists
might agree with psychological principles modeled after quantum physics. Psychiatrists (n =
382) at universities around the United States were asked to respond to a questionnaire that
contained clinical scenarios reflecting mental processes, interpersonal interactions or thera-
peutic processes in a way consistent with quantum physical or classical physical principles.
191 (50 percent) were returned, and the degree ofagreement with the quantum concepts over
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classical ones was highly significant (p < .0005). The relationship between scores and age,
gender, family, psychological repression, anxiety and frequency ofmedication use in therapy
wereexplored. Conclusions suggest thatexperienced practitioners agree more with the quan-
tum model, despite conventional training under the classical framework, and the results most
positively correlated with age and family.
Based on the results, implications for applying a quantum model for psychiatry can be
derived: bringing the human dimension into medicine and medical research in a more con-
crete and testableform; understanding thevariety ofmechanisms within matter and thebrain;
and approaching scientific studies in a way that promotes further progress and openness to
new data and that might lead to a better perspective ofreality.
Molecular Characterization of the Th Ribonucleoprotein (RNase MRP) and Its
Relationship to RNase P. Benhur Lee. Department ofInternal Medicine,Yale University
School ofMedicine, New Haven, Connecticut.
Th snoRNP/RNase MRP is a nucleolar ribonucleoprotein particle that participates in 5.8S
ribosomal RNA maturation in eukaryotes. This enzyme shares a polypeptide and an RNA
structural motif with RNase P, a nuclear endoribonuclease that processes tRNA transcripts to
generate their mature 5' termini. Both enzymes are also located in mitochondria. This report
further characterizes RNase NW and its relationship with RNase P. Immunoprecipitations
using multiple antisera coupled with washings under denaturing conditions were used to
delineate the specific polypeptide components ofthe RNPs. Anti-sense affinity selection with
biotinylated 2'-O-Methyl oligoribonucleotides and glycerol gradient fractionation experi-
ments demonstrated that populations ofRNase MRP and RNase P were associated with each
other in vivo in a macromolecularcomplex, possibly 60-80S preribosomes. This latter notion
was supported by fluorescence in situ hybridization experiments with antisense oligonu-
cleotides that localized the RNA components of RNase MRP and RNase P to the nucleolus
and to discrete cytoplasmic structures. These findings suggest that RNase MRP and RNase P
may be physically associated and that both may function in ribosomal RNA maturation or
ribosome assembly.
Effects ofAdoptive Transfer ofOspA-Specific Th2 T-Cells on the Evolution ofLyme
Borreliosis in Mice. Paul H. Lee and Linda K. Bockenstedt. Department of Internal
Medicine, Yale University School ofMedicine, New Haven, Connecticut.
In many infectious diseases, the dominating effects ofTh1 or Th2 T-cell responses elicit-
ed by the pathogen in the host significantly alters the course of disease. In general, Thl cells
promote cell-mediated immunity whereas Th2 cells augment antibody production. Because
specific antibody is important in prevention ofBorrelia burgdorferi infection, it is surprising
that only Thl-type T-cells have been isolated from patients with chronic Lyme disease. We
propose that the presence of Borrelia-specific Th2 cells may alter the course ofLyme borre-
liosis in mice. Dr. Bockenstedt's laboratory has previously defined a T-cell epitope on the
outer surface protein (Osp) A ofB. burgdorferi, strainN40, which elicits aTh2 response after
immunization ofC3H mice. In adoptive transferexperiments usingT-cells derived from mice
immunized with the OspA peptide or a control antigen (ovalbumin), we examined the effects
ofOspA-specific Th2 cells at three critical stages ofB. burgdorferi infection: establishment
of infection, disease evolution and disease regression. The results suggest that while these
cells appeared to have no effectduring the initial phase ofinfection, OspA-specificTh2 cells
can attenuate the severity ofarthritisduring the diseaseregression phase. The accelerated dis-
ease regression occurred in the absence ofspecific antibody to Osp A. Possible mechanisms
by which Th2 cells mediated their effects in early and late disease are explored.
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Galenic Heritage in the Neuroanatomy of Avicenna's Canon of Medicine. Gregory
Peter Oleg Licholai. Department of Surgery, Yale University School of Medicine, New
Haven, Connecticut.
Avicenna (980-1037 A.D.) was a Persian physician and philosopher whose Canon of
Medicine became one of the most influential texts in the history of medicine. His book was
translated into Latin and brought to Europe where it flourished for hundreds of years. The
Canon was widely taught in Western medical schools until the end of the eighteenth century
and was a founding block of medical education. The writings of the early Greek scholar
Galen (130-200 A.D.) are generally regarded as a major source for the Canon. Avicenna
adapted much information, especially data regarding human anatomy, from Galen. However,
Avicenna also arranged Galenic doctrines in a novel and systematic fashion, adding a logical
organization to the ancient anatomist's often rambling texts and innumerable manuscripts.
Avicennacodified Galenic teachings so it could beeasily translated into Latin andbrought
to the West, where it became a vital part of medical curricula. It is unclear ifAvicenna him-
self ever actually performed dissections, yet the discourses on anatomy found in the Canon
have a remarkably broad base. Many parallels exist between the statements of the two
authors, yetAvicenna is credited with some strikingly original observations. It has been noted
that he provided the first description trigeminal neuralgia. Avicenna also recognized distinct
types of central and peripheral facial paralysis and accurately described meningitis and pitu-
itary apoplexy.
Avicenna owes much to Galen, whose works are by far his most important source.
However, there are important distinctions between the Writers. Galen did not differentiate
between the theory of medicine and its practical applications. Avicenna draws a sharp line
and separates theory and practice into two distinct areas of study. Avicenna's writing is sci-
entific, brief and analytical, as if summarizing all of medical knowledge so it could be easi-
ly memorized by his pupils. Galen leisurely wove his ideas on physiology with detailed
anatomy, added personal observation and anecdote and criticized those who held opposed
views. Avicenna, as an Islamic writer whose purpose in writing was at least in part to present
Pagan knowledge to a fiercely monotheistic world, at times transformed Galenic concepts.
Avicenna was an influential scholar within his own lifetime. There are accounts that
Avicenna was an opinionated man given to excessive passions. He was known to indulge in
frequent sexual relations and had a love ofwine. In professional circles, he was often at odds
with other scholars and provoked violent convictions. Avicenna dismissed mediocrity and
scorned those he felt were intellectually inferior.
Avicenna lived during the time of the Persian Renaissance, which had its roots in both
Islamic culture and the ancient Persian civilization of Iran. The hybrid nature of the
Renaissance is demonstrated in its scientific writings, literature and philosophy. The dichoto-
my of ideas can be understood with reference to the history of the country, which became a
mixture ofcultures, ethnicities and religions. The era produced an array offamed writers and
thinkers, but Avicenna rose to a stature that persisted much longer and was more influential
than any ofthe others. Avicenna's apparent goal in writing the Canon was to present a high-
ly compressed yet comprehensive account ofthe whole of medical theory. He presents a set
ofphysiological principles that attracted students for several centuries. Unified organization,
clarity and brevity are thehallmarks ofthe Canon. Minoromissions can be found, such as the
lack of some illustrative examples, indications of divergent views of other physicians or
acknowledgment of inconsistencies within the body of Galen's work. However, Avicenna's
great contribution was to take the Galenic corpus and make it more accessible. Galen's writ-
ings on medicine incorporate both theory and practice, add physiological concepts, inter-
weave anatomical detail, records of personal experience and observations and polemic
against the holders of different scientific views. Avicenna assembled the vast and prolix
works of Galen in a single masterpiece that became a founding block for Western medical
education for many years.
This paper is an analysis of the neuroanatomy within Avicenna's Canon ofMedicine.
Narrow topics within Avicenna's books have been previously analyzed, but there have been
few attempts to interpret Avicenna's knowledge of neuroanatomy. There have been no stud-
ies of the specific areas where Avicenna's and Galen's neuroanatomical discourses overlap.
Avicenna's concepts ofneurophysiology have not been scrutinized. This paper examines the
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anatomy of the brain, cranial nerves, skull and vertebral column described within the Canon
ofMedicine. The primary reference is the most recent English edition of the work, a direct
translation of the historic text from the original Arabic manuscript published in 1966 by
Mazhar H. Shah and a critical correlation ofrelevant sections of this translation with the lat-
est printing inArabic. Further correlations are made with the French translation ofAvicenna's
anatomy, carefully transcribed and richly commented by Pieter DeKoning.
Avicenna's knowledge of neuroanatomy is compared to Galen's as presented in several
classic texts, including "On Anatomical Procedures" and "On the Uses ofBody Parts." An
assessment is made of areas ofknowledge where the two writers overlapped and the original
concepts advanced by Avicenna.
In addition to examining the neuroanatomical writings of perhaps two of Western civi-
lization's most influential physicians, a synopsis of their lives is presented. The sources for
this study are several secondary texts that detail the life and times ofeach author. Their social,
political and cultural milieu is briefly described insofar as it impacted upon the lives and
careers ofthe two scholars. The greater body ofAvicenna's and Galen's works is noted, as is
their place within the fields of medicine and philosophy. Specific areas of the authors' neu-
roanatomy are summarized in this paper. Avicenna's and Galen's statements regarding the
structure and function of the brain, cranial nerves, spinal cord, skull and vertebrae are pre-
sented in epigrammatic format. These areas are compared and contrasted in order to examine
the similarities between Avicenna and Galen. Attention is paid to the precise differences
between the two writers' interpretations of neuroanatomy.
Although well known as the great organizer of Galen, Avicenna also made original con-
tributions to knowledge ofneuroanatomy. By focusing on the discourse ofthe central nervous
system and its associated structures, this paper attempts to present an understanding of the
Galenic tradition in the writings ofAvicenna. Similarities between the two authors illustrate
how Avicenna, writing some eight hundred years after Galen, incorporated classical Greek
anatomical studies in his doctrine of medicine. In describing and analyzing the areas where
Avicenna departed from Galenic knowledge, the advances he made to medicine can be better
understood. Avicenna relied upon a strong Greek tradition but was also able to provide orig-
inal observations and brought his own medical, physiologic and philosophic theories to the
Canon. This paper examines the similarities and differences of the two influential authors in
order to disclose the Galenic heritage inAvicenna's text as well as illustrate some ofthe orig-
inality of the Canon ofMedicine, specifically in the area of neuroanatomy.
Expression and Characterization ofTwo Alternatively Spliced Isoforms of Rat Type
I Receptor for Inositol 1,4,5-Trisphosphate. Doris Da May Lin (Sponsored by William
S. Agnew). Department ofCellular and Molecular Physiology, Yale University School of
Medicine, New Haven, Connecticut.
The IP3 receptor is a tetrameric calcium channel located in the intracellular membranes.
There are multiple receptor isoforms, derived from different genes or alternatively spliced
transcripts of the same gene. In many cell types, the receptor mediates complex signals
including calcium waves and oscillations, which in turn trigger a variety of cellular process-
es. In an attempt to understand some of these receptor properties, I have generated cell lines
that express homotetrameric receptors.
Using the cDNA encoding the rat type I receptor transfected in the human embryonic kid-
ney (HEK293) cell line, a protein of molecular weight 260 kD was identified by sequence-
specific polyclonal antibodies. By indirect immunofluorescence the receptor in cells was
localized to the endoplasmic reticulum. Like the cerebellar receptor, the expressed protein
was a substrate for cAMP-dependent protein kinase and contained N-linked sugars. The
receptor isolated under non-denaturing conditions formed a high molecular weight complex
which bound IP3 with high affinity.
Studies carried out on thehomotetrameric receptors exhibited complex binding properties.
There were multiple states in which the receptor bound IP3 cooperatively with different
affinities, causing apparent inflections in thebinding isotherm. These components may reflect
distinct binding sites, or a single class of sites with altered affinities in the bound state.
Calcium acted as an allosteric modulator, shifting the receptor from a high-affinity state (Kd
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15-20 nM) to a low-affinity state (Kd 180-200 nM). The inflections in IP3 binding isotherm
remained unaltered in the presence ofcalcium.
The two receptor isoforms, derived from alternative-splicing of the type I receptor gene,
had similar affinity for IP3. Structurally the two splice variants differ only in the presence or
absence of a 15 amino acid segment (SI) near the ligand-binding domain. They interacted
with calcium differently, however; calcium promoted a sharp decrease of ligand binding in
the receptor subtype devoid of SI region but a rather gradual decline in the subtype contain-
ing SI. When the receptor function was monitored in live cells by imaging agonist-induced
calcium release, the two cell types also appeared to differ in the kinetics ofthe calcium wave
form.
Characterization of Erythropoietin Receptor on a Dimethyl Sulfoxide-Resistant
Clone ofFriend Murine Erythroleukemia Cells. Thomas S. Lin andAlan C. Sartorelli.
Department of Pharmacology, Yale University School of Medicine, New Haven,
Connecticut.
Unlike normal committed erythroid progenitor cells which require erythropoietin (EPO)
for both proliferation and terminal differentiation to functional erythrocytes, Friend murine
erythroleukemia (MEL) cells are unresponsive to EPO. Instead, these transformed cells can
grow in the absence of EPO and are blocked in their capacity to respond to the differentia-
tion-inducing properties of the cytokine. Induction of cell maturation with agents such as
dimethylsulfoxide (DMSO) restores responsiveness of Friend MEL cells to EPO. DMSO-
treated Friend cells responded to EPO with both increased proliferation and further hemo-
globin synthesis, a marker of erythroid differentiation. However, the mechanisms by which
the restoration ofEPO sensitivity occurs remains unclear. Studies were performed to exam-
ine the effects ofDMSO treatment upon the expression ofEPO receptor (EPOR) messenger
ribonucleic acid (mRNA) and cell surface receptor. Specifically, binding assays were per-
formed with radioiodinated EPO to determine if any changes in receptor number or binding
affinity occurred with induction of MEL differentiation by DMSO. To aid these investiga-
tions, clone DMSO/Rl, an MEL subline resistant to the differentiation-inducing and EPO-
sensitizing effects ofDMSO, was developed by passaging MEL cells in progressively high-
er concentrations of DMSO. DMSO/Rl cells expressed a higher level ofEPOR mRNA than
parental MEL cells, and DMSO treatment increased mRNA levels in both lines. Friend MEL
cells expressed 180 receptors per cell of a single class with an affinity constant (kd) of 1.0
nM. DMSO treatment decreased expression to 130 receptors percell with akdof0.9 nM after
two days and to 110 receptors per cell with a kd of 0.6 nM after four days. Despite exhibit-
ing a higher level of EPOR mRNA than Friend cells, DMSO/R1 cells expressed only 60
receptors per cell with a kd of0.41-0.46 nM. These values were not changed by the absence
or presence ofDMSO, suggesting that the differences in receptor number and kd observed in
DMSO-treated Friend cells resulted from the induction of differentiation rather than from
membrane permutations caused by the presence ofDMSO.
Molecular Characterization ofthe CNP Receptor in the Rectal Gland ofthe Dogfish
Shark. Ilise DanaLombardo, StephenAllerandJohn N. ForrestJr. DepartmentofInternal
Medicine, Yale University School ofMedicine, New Haven, Connecticut.
C-type natriuretic peptide, CNP, has been shown to be a potent stimulator of chloride
secretion through CFTlR-like chloride channels in the rectal gland ofthe dogfish shark. CNP
has been cloned from the heart ofthe shark. In all other species CNP has been found exclu-
sively in the brain where it is assumed to be aneuropeptide involved in natriuresis. Receptors
for natriuretic peptides are members ofafamily ofmembraneboundguanylatecyclase which
contain a functional intracellular guanylate cylase domain. The purpose ofthese experiments
was to characterize the shark rectal gland CNP receptor, NPR-B, on a molecular level by
cloning the CNP receptor gene. Degenerate primers were designed based on recognized
homology from a single CNP receptor and two members of the membrane bound guanylate
cydase family. These were used to amplify a 690 base pair fragment from shark rectal gland
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cDNA. This product was cloned and sequenced and found to have 72 percent homology to
the human CNP receptor. A shark rectal gland cDNA expression library was constructed
using the lambda Zap Express vector and was then probed with the 690 base pair PCR prod-
uct. Thirteen positive clones were purified and sequenced. The combination of the sequence
from these clones yielded 2767 bases with a single open reading frame encoding 845 amino
adds. Database homology to the eel CNP receptor shows that this represents 80 percent ofthe
expected sequence of the receptor. RACE PCR was performed to obtain the remaining 5'
sequence. Two RACE PCR fragments were generated that span the entire length of the
expected sequence. These products have been fused to generate a probable full length clone,
and are currently being sequenced. Sequence analysis revealed that the shark CNP receptor
contains sequence homologous tothe fourfunctional domains typical ofthe membranebound
guanylate cyclases, an extracellular binding region, a single transmembrane domain, an intra-
cellular protein kinase domain and an intracellular guanylate cyclase domain. The amino add
identity between the known sequence ofthe shark receptor and the human receptor is 69 per-
cent overall. This homology is maintained to different extents across the different domains.
There are, however, notable areas ofdivergence, specifically at aputative binding domain and
at theATP-binding region ofthe protein kinase domain. The shark receptor is the only CNP
receptor to diverge at these regions. Northern blot analysis of RNA from several different
shark tissues produced hybridization signals at 4kb and 3.8 kb. The significance ofthe small-
er band has yet to be determined although it might represent alternative splice site ofNPR-B
of cross-hybridization with a related protein. A very strong signal was detected with rectal
gland RNA, and a weaker signal was detected in kidney RNA. This shark receptor is the first
CNP receptor to be cloned from an epithelial tissue and is also is the first rectal gland recep-
tor to be cloned. With expression studies it will now be possible to examine on a molecular
level the interaction ofthe shark ligand (CNP), the receptor and theCFlR-like chloride chan-
nel in this model epithelial system.
Prophylactic Oophorectomy and Its Importance in the Etiology of Ovarian Cancer.
Cathleen Greenberg London (Sponsored by Peter M. Schwartz). Department ofObstetrics
and Gynecology, Yale University School ofMedicine, New Haven, Connecticut.
Ovarian cancer is now the most common cause ofdeath for women with pelvic reproduc-
tive organ cancers. A failure to develop effective early detection techniques and an inability
to recognize the disease in a premalignant phase has resulted in recommendations for pro-
phylactic castration of women at increased risk for ovarian cancer. This thesis will examine
the epidemiology, etiology, development, diagnosis and treatment of ovarian cancer through
an extensive review of the recent literature. Based on that review, a proposal is being made
for considering an alternative etiology for ovarian cancer to that ofthe currently held theses.
This thesis will suggest that ovarian surface epithelial cells are disbursed into the peritoneal
cavity as a result of the process of ovulation, or less frequently through operative manipula-
tion of an ovary. The surface epithelial cells have the capacity to implant, to divide and ulti-
mately undergo malignant degeneration. This hypothesis is based on 1) the known risk for
women who have a greater number ofovulatory cycles in their lifetime having an increased
risk for developing ovarian cancer and 2) in those women where an inherited susceptibility
for ovarian cancer is present, removing the ovaries before they undergo malignant change
does not completely eliminate the development of intraperitoneal carcinomatosis indistin-
guishable from ovarian cancer. This thesis proposes that suppression ofovulation through the
use of oral contraceptives should be considered in a clinical trial along with the use of an
intraperitoneal chemotherapy to prophylactically treat microscopic ovarian surface epithelial
cells that may be in the process of undergoing cell division or malignant degeneration. The
scientific basis for this proposal will be presented as well as the risks and benefits of this
approach.
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Tissue Engineering: Hydroxyapatite Cement in Craniofacial Skeletal
Reconstruction and Its Effect on the Developing Craniofacial Skeleton. Christopher
L. Lykins and Craig D. Friedman. Department of Surgery, Yale University School of
Medicine, New Haven, Connecticut.
The effects of hydroxyapatite cement (HAC) on skull growth was studied in a feline
model. To examine this question, 21 kittens were divided into 3 groups composed offronto-
orbital craniotomy alone, craniotomy plus reconstruction with HAC and periosteal elevation
alone. Five months post-operatively, all subjects were sacrificed and compared using 11 stan-
dardized cranial measurements obtained by sliding caliper. While both operated groups
demonstrated grossly altered orbital morpholgy, statistical analysis demonstrated only one
significant intergroup difference (p < .01) which was as a wider skull on the operated side at
the area of the implant in the group reconstructed with HAC (n = 7). When intragroup com-
parisons were made, only orbital heights differed (p < .05) in the group reconstructed with
HAC. It is interesting to note that craniotomy alone produced near significant increases in
orbital height when both intergroup (p = .08) and intragroup (p = .09) comparisons were
made. While coronal suture extirpation and HAC reconstruction produced mild local growth
disturbances, comparisons to the effects of rigid implant systems in the literature are favor-
able. Despite a more extensive craniotomy than most previous developmental studies, near
normal growth was allowed to occur. Translation of these results into use in humans is diffi-
cult due to differences in growth patterns, orbital morphology and often earlier time of sur-
gical intervention. However, HAC's ease in contour reconstruction and excellent biocom-
patability may outweigh the minimal growth disturbances that may be caused by this mater-
ial.
Healing Medicine: the Common Foundations of Religion and Medicine. Robert
Conover Macauley, Jr. Department of Pediatrics, Yale University School of Medicine,
New Haven, Connecticut.
The modern medical educational and delivery system is in desperate need of reform.
This study analyzes the current situation in terms of a "theological lens," based on the
assumption that certain fundamental principles underlie all fields of study. Four universal
principles that have direct applicability to both medicine and theology are examined: liturgy,
vocation, spirituality and liberation. First, medicine must recognize its implicit reliance on
liturgical expression and modify the present liturgy to enhance patient care. Second, medi-
cine must recapture a sense of the virtue ofthe physician's vocation, which is discerned on a
communal level with the assistance of mentors and literary representations. Third, the prin-
ciples ofspirituality, specifically with regard to theTrinity, provide a model for the physician-
patient relationship. Finally, given the number ofpeople who do not have access to adequate
medical care, the medical establishment must apply the lessons ofliberation theology in order
to assure the basic health of all persons. These four principles provide an external critique of
modem medicine for the purpose of improvement and reform, thereby illustrating the utility
of such an appeal to universal principles that can be applied to any field or vocation.
A Study of the Relationships Between Parathyroid Hormone-related Protein,
Glucose Concentration and Insulin Expression. Alex Lindsay Madlener. Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut.
The PTHrP gene is widely expressed in numerous fetal and adult tissues including the
pancreatic islet. A strong case could be made for the likelihood of a normal physiologic role
for PTHrP in the pancreatic islet for two reasons. First, PTH, which is 70 percent homolo-
gous with PTHrP in the first 13 amino acids, was known to influence insulin secretion in the
islet. Secondly, a distinct PTHrP receptor influencing cytosolic calcium flux had been dis-
covered in islet cells, strongly suggesting an autocrine or paracrine role for PTHrP in normal
islet physiology. Rat insulinoma cells (RIN) were chosen as a model because these cells
express PTHrP, have a PTHrP receptor and several PTHrP cDNA transfected RIN cell lines
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were available to study. The potential influence of PTHrP cDNA on insulin mRNA expres-
sion was studied using Northern blot analysis and an insulin probe in transfected and untrans-
fected cells. The influence of glucose on PTHrP mRNA expression was studied in untrans-
fected RIN cells using RNase protection analysis under conditions of low, normal and high
glucose concentrations. In addition, transgenic mice that overexpress PTHrP in a targeted
fashion in the pancreatic islet were analyzed by Northern blot assay using an insulin probe to
study insulin mRNA expression in these animals.
Results in RIN cells were inconsistent and difficult to replicate. No clear relationship
among these factors could be established in RIN cells, making this an unreliable model for
study. However, the transgenic mice total RNA from pancreata showed a markedly increased
level of insulin mRNA expression when compared to controls. These data, together with
recent extensive analysis of the RIP-PTHrP transgenic mice described herein, suggest an
important regulatory role for PTHrP either as a factor that influences insulin expression
directly or possibly as a growth factor in the pancreatic islet.
Effectiveness of T-Cell Depletion Using Monoclonal Antibody and Complement
Determined by FACS Analysis. Alvin Marcovici and Gregory P. Geba. Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut.
Monoclonal antibody and complement have been used to deplete specific subpopulations
of a variety of cells. Lymphocyte depletions, in particular can be used to study the effect of
various subpopulations on cell-mediated immunity with in vivo assays. However, it has not
previously been possible to document the degree of depletion of cells using this method
because cells are damaged ex vivo and only physically depleted by uptake in the reticuloen-
dothelial system once transfer has occurred. It is also not known if treatment oflymphocytes
with antibody and complement kills the non-targeted cells, that is, the viable lymphocytes
necessary for adoptive transfer. Through the use of flow cytometry after treatment of lym-
phocytes with antibody and complement, a series of experiments were performed that show
that this method is a very effective means of depleting a specific cell subpopulation from a
largerpopulation oflymphocytes. It has also been shown that specific fixation ofcomplement
by the antibody is responsible for this depletion and thatcomplementfixing antibody is a pre-
requisite for lymphocyte depletion, using this approach.
Nuclear Localization of the Iron Responsive Protein to Determine the Necessity of
Cytoplasmic Elements for Iron Sulfur Cluster Assembly and Disassembly. Daniel
Martin and Richard Klausner (Sponsored by Joseph Craft). Cellular Biology and
Metabolism Branch, National Institute of Child Health and Human Development,
Bethesda, Maryland.
Because iron is both essential to cells due to its ability to facilitate electron transfer reac-
tions and toxic because itcatalyzes the formation ofoxygen free radicals, its intracellular lev-
els must be precisely regulated. The coordinate, reciprocal regulation ofa protein involved in
iron acquisition, the transferrin receptor (TR), and an iron storage protein, ferritin, occurs by
the control of the fate of these respective transcripts in the cytosol. Iron starvation results in
the repression of ferritin mRNA translation and an increase in TR mRNA stability, increas-
ing intracellular iron availability and uptake. Iron excess results in derepression of ferritin
mRNA translation and a simultaneous decrease in TR mRNA stability. These coordinate reg-
ulatory events are mediated through the binding of the iron responsive protein (IRP) to a
stem-loop RNA motif in the 5' untranslated region (UTR) of ferritin transcripts and to simi-
lar multiple motifs in the 3'UTR ofTR nRNA transcripts. These motifs are referred to as an
iron response elements (IERs). The IRP is a cytosolic protein, which contains an iron sulfur
duster. The binding ofthe IRP to its cognate IRE is dependent on the disassembly ofthe iron
sulfur clusterunder low iron conditions, while loss ofRNA binding is associated with assem-
bly of the cluster. The IRP also has striking sequence similarity to a mitochondrial Krebs
cycle enzyme, aconitase and possesses identical enzymatic activity when the duster is pre-
sent. Cluster assembly and disassembly thus regulates both enzymatic activity and the ERE
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binding; cellular mechanisms of cluster perturbation are as of yet unknown. To determine
whether interconversion ofthe two forms ofIRP requires elements specific to the cytoplasm,
stable cell lines of induciable nuclear localized IRP were constructed. Experiments in which
iron availability was manipulated showed the regulation of the chimeric IRP to be unaffect-
ed by its sequestration. This result suggests either that unique cytoplasmic elements do not
exist, or, more likely, that the iron regulation performed by this protein is achieved through
changes in synthesis and degradation as well as by conformational changes involving assem-
bly and disassembly of the cluster.
An Experimental Evaluation of the Fenestration Procedure: Verifying Its Clinical
Efficacy. David L. S. Morales, John H. Braxton, Graeme L. Hammond, Richard J.
Gusberg and John A. Elefteriades. Department of Surgery, Yale University School of
Medicine, New Haven, Connecticut.
The study will experimentally establish the efficacy of the fenestration operation as a
treatment for descending aortic dissection complicated by peripheral vascular embarrassment
through the use of a canine model. This investigation demonstrated that the fenestration pro-
cedure increased flow to ischemic organs above and below the fenestration and decreased the
strain on the aortic wall.
Descending aortic dissection was created in six mongrel dogs using spatula technique
described by Camey and Blanton. Effects ofthe dissection and the fenestration were followed
by measurements of aortic strain; femoral and carotid pressures; and iliac, renal and cephal-
ic arterial flows. Once the dissection had been verified by epiaortic ultrasound, the fenestra-
tion procedure was performed.
Values were recorded at baseline, after dissection and after fenestration. Statistical analy-
sis using Student's PairedT-test showed that with distal dissection the femoral flow and pres-
sure decreased from a mean of 53 + 36 m/min and 81 + 13 mm Hg to 20 + 21 ml/min and
28 + 16 mm Hg, respectively (p < .05). Kidney and intestinal flow were also compromised
but not as significantly. Theexperiment also demonstrated that fenestration increased femoral
flow and pressure from prefenestration values of 20+ 21 ml/min and 28 + 17 mm Hg to post-
fenestration values of 60+ 37 ml/min and 85 + 28 mm Hg (p < .02). Intestinal flow was also
increased (p < .03) following fenestration. The chance of rupture, as represented by aortic
strain, consistently increased with dissection (p < .001) and then retumed to near baseline (p
< .002) following fenestration.
Through the use of a canine model, the frequency of dissection related peripheral vascu-
lar complications has been verified. More importantly, the efficacy of the fenestration proce-
dure to increase flow to ischemic organs above and below the fenestration and to decrease
strain on the aortic wall, and thus the chance ofrupture, has been established experimentally.
The Relationship Between Changes in Insulin Secretion and Islet Cytokine Gene
Expression after theAdoptiveTransfer ofDiabetes in NOD Mice. Arshad R. Muzaffar,
Dan Zekzer and Robert S. Sherwin. Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut.
Although it is known that both CD4+ and CD8+ T-cells are required to transfer insulin-
dependent diabetes mellitus (IDDM) in non-obese diabetic (NOD) mice, it is unknown what
immune effector molecules are produced by the cells homing to the islets ofLangerhans and
how their expression relates to the loss ofbeta-cell function. Therefore, we adoptively trans-
ferred splenocytes from either newly diabetic (experimental) or young non-diabetic (control)
NOD mice into irradiated syngeneic recipients. We examined both groups at 5, 10, 15 and 20
days post-transfer and at the onset of disease, which occurred only in experimental mice.
There was no difference in fasting blood glucose concentration and first-phase insulin secre-
tion between experimental and control mice throughout the period before disease onset, even
though islet inflammation was much more pronounced in experimental miceduring the same
period. However, at disease onset, first-phase insulin response declined precipitously by 80
percent (p < .001). There was no difference in pancreatic insulin content between experi-
63ThesisAbstracts
mental and control mice until 20 days post-transfer. At that point, pancreatic insulin content
declined by 70 percent in experimental mice (p = .05).
To analyze some of the immune mediators that the infiltrating cells might be producing,
we employed semi-quantitative RT-PCR (reverse transcription-polymerase chain reaction)
analysis to detect their expression within islets. The expression ofIL-iI and IL-4 did not dif-
fer significantly between experimental and control mice over tine. In contrast, the expression
ofIFN-y was significantly greater in experimental mice than in control mice throughout. IL-
2 expression did not differ between experimental mice and control mice before disease onset.
Moreover, IL-2 expression did not change over time until disease onset. At that point IL-2
expression approximately doubled. Experimental mice expressed higher levels of B7-1 than
did control mice at all time points. Furthermore, B7-1 expression increased dramaticallyjust
before the appearance ofIDDM in experimental mice. Finally, perforin expression was essen-
tially nil in control mice over time; while perforin was expressed at much higher levels in
experimental mice, the level of expression showed no changes over time until the onset of
IDDM, when perforin expression was dramatically increased.
Viewing our data in toto, we have demonstrated the following: 1) although insulitis begins
early after adoptive transfer, the decline in beta-cell function occurs precipitously at the onset
of IDDM; 2) lymphocytes from diabetic but not nondiabetic NOD mice overexpress IFN-y
and perforin throughout the time course ofdisease progression; 3) a costimulatory signal for
T-cells (B7-1) is generatedjust prior to disease onset; 4) at disease onset, there is an increase
in the expression of IL-2 and perforin, which coincides with the precipitous decline in beta-
cell function. These data suggest that lymphocytes from diabetic but not non-diabetic NOD
mice overexpress perforin and IFN-y after adoptive transfer, and when an appropriate cos-
timulatory signal (B7-1) is generated, they promote the destruction of beta-cells.
New Haven Adolescents Experiencing Losses Due to HIV/AIDS: An Assessment of
Needs and Attitudes. Dorothy R. Novick (Sponsored by Brian Forsyth). Department of
Pediatrics, Yale University School ofMedicine, New Haven, Connecticut.
The goals of this study were to assess the degree to which New Haven adolescents are
experiencing losses due to the AIDS epidemic in their personal lives, the impact that know-
ing someone with HIV/AIDS has on adolescents' attitudes towards AIDS and people with
AIDS (PWAs) and the extent to which adolescents knowing someone with HIV/AIDS are
receiving adequate social support.
A questionnaire designed specifically for this study was distributed to New Haven ninth
graders. Data from 170 subjects were analyzed. Based on 20 questions addressing AIDS and
PWAs, scores were calculated to measure: 1) sense ofcontrol over gettingAIDS; 2) beliefin
the efficacy ofcondoms; 3) stigmatization ofPWAs (including fivedifferent stigmatizing atti-
tudes); and 4) empathy towards PWAs in different transmission categories.
Of all subjects, 54 percent knew someone with HIV/AIDS and 24 percent knew someone
within their families. The questionnaire proved to have excellent internal reliability, and
showed that knowing someone with HIV/AIDS was not associated with a difference in sense
of control over getting AIDS, but was associated with increased stigmatization of PWAs.
Hispanics reported less sense of control over getting AIDS and greater stigmatization of
PWAs than did African-Americans. Gender was not associated with a difference in sense of
control, but males expressed greater stigmatization of PWAs than females. The proportions
of all subjects expressing empathy towards PWAs differed significantly depending on the
mode of HIV transmission. Of subjects reporting knowing someone, 45 percent had never
spoken about their experiences.
A substantial proportion ofNew Haven adolescents are facing losses due to theAIDS epi-
demic. Theexperience ofknowing someone with HIV/AIDS, and the sociodemographic vari-
ables ofethnic group and gender, are associated with differences in sense ofcontrol over get-
tingAIDS and in stigmatization ofPWAs. These results have widespread implications for the
design of HIV prevention programs and psychosocial outreach efforts.
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Autoantibody Profiles in Systemic Lupus Erythematosus Support a Global Defect in
Immune Tolerance. Ingrid H. Olhoffer and Joseph Craft. Department of Internal
Medicine, Yale University School ofMedicine, New Haven, Connecticut.
Systemic lupus erythematosus (SLE) is manifested by a diversity of both clinical mani-
festations and autoantibody specificities. Previous studies have suggested that autoantibody
specificities in SLE occur in pairs (dsDNA and histone, Ro and La, Sm and Ul ribonucleo-
protein). This led to the hypothesis that the autoimmune response in lupus targets particles:
the nucleosome, the Ro/La ribonucleoprotein particle and/or the spliceosome. Given this the-
ory, we studied the frequency of autoantibody sets and the average number of autoantibody
sets per SLE patient in regard to the etiology of lupus. Sera of sixty-eight patients fulfilling
the American Rheumatology Association 1982 Revised Criteria for SLE were studied for
autoantibody sets by 35S immunoprecipitation and ELISA analysis, and autoantibody profiles
previously reported in the literature were examined for the prevalence of autoantibody sets
and the average number of autoantibody sets per patient. Clinical/autoantibody associations,
in this previously unreported population, were determined using Chi-square analysis with
Yates' correction. The prevalences of autoantibody sets ofthe following specificities were as
follows: dsDNA and/or histone (59 percent), Sm and/or Ul RNP (40 percent) and Ro and/or
La (41 percent). The current study and twelve identified studies in the literature showed an
average of two or greater autoantibody sets per patient, supporting lupus etiologic theories
consistent with a global defect in immune tolerance. The following associations, which are
consistent with the literature, were found: anti-dsDNA antibodies correlated with renal
pathology; anti-dsDNA and anti-histone antibodies correlated with hypocomplementemia;
and anti-La antibodies correlated with Rheumatoid Factor.
Secretory Mechanisms For Parathyroid Hormone-related Protein: Evidence for
Secretion via Both the Regulated and Constitutive Pathways. Lauren L. Plawner.
Department of Internal Medicine, Yale University School of Medicine, New Haven,
Connecticut.
As is typical of other peptide hormones and cytokines, PTH-related protein (PTHrP)
undergoes posttranslational processing to yield its mature secretory forms. Endoproteolysis
results in N-terminal, mid-region and C-terminal secretory species. All three peptides are pro-
duced by cell types that typically employ the constitutive secretory pathway, as well as by
those that typically employ the regulated secretory pathway. The secretory pathways used by
PTHrP have not been closely examined.
In order to explore PTHrP secretory pathways, we used a combination of a perifusion sys-
tem to examine the kinetics of secretion and immunohistochemistry to examine the cellular
distribution of the proteins. Perifusion of rat insulinoma (RIN) cells, a prototypic neuroen-
docrine cell line, resulted in a 10-fold increase in mid-region PTHrP, and 5-fold increases in
N-terminal and C-terminal PTHrP within minutes of stimulation by 40 mM KCl. This repre-
sented three to five percent ofstored PTHrP, and is consistent with storage ofPTHrP in secre-
tory granules prior to secretion. Leucine induced a similar secretory response, but of lower
magnitude. Insulin secretion increased 10-fold and followed a time course identical to that of
PTHrP secretion. The rapidity of PTHrP response, the quantity of PTHrP secreted and its
temporal similarity to the insulin secretory profile indicate that in RIN cells all three PTHrP
peptides are stored in secretory vesicles. In support ofthis finding, double antibody immuno-
histochemistry reveals that insulin and mid-region PTHrP colocalize to the same granules.
Perifusion of Chinese hamster ovary fibroblasts (CHO) cells and RWGT2 cells, a squa-
mous cell cancer line, contrasted dramatically with the observations in RIN cells. These typ-
ically constitutively secreting cells demonstrate measurable baseline PTHrP secretion, but no
appreciable increase following addition of KCI or calcium ionophore, consistent with a con-
stitutive secretory mechanism.
In summary: 1) the three mature PTHrP species are secreted via the regulated pathway in
RIN cells; 2) PTHrP is stored in the same secretory vesicles as insulin; 3) in contrast, CHO
and squamous carcinoma cells secrete PTHrP by the constitutive pathway. Thus, PTHrP may
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be secreted via either secretory pathway, depending on the cell type in question. This phe-
nomenon ofcell-specific use ofsecretory pathways has not been previously described.
Examination ofthe Incidence and Significance ofHeterotopic Ossification Following
Distal Clavicle Excision. H. Matthew Quitkin. Yale University School of Medicine, New
Haven, Connecticut.
This study evaluated the incidence and significance of heterotopic ossification (HO) fol-
lowing distal clavicle excision for osteolysis of the distal clavicle or traumatic- or osteo-
arthritis of the acromioclavicular joint.
Thirty-four patients with 39 affected shoulders underwent distal clavicle excision. In 26
cases anterior acromioplasty was performed concomitantly. Shoulders were examined an
average of 34.2 months postoperatively to evaluate strength, range of motion and residual
pain, and patients responded to a questionnaire regarding pain and function of the shoulder.
Radiographs were taken to determine the extent of ectopic ossification.
Heterotopic ossification occurred in 19 of 39 shoulders examined (47 percent).
Heterotopic ossicles 5 mm in length or longer occurred in 28 percent of this sample. Both
ectopic boneprotruding from the end ofthe clavicle and non-contiguous ossicles in the resec-
tion gap were observed. While most patients reported less overall pain postoperatively, 36
percent of the ossification group and 77 percent of the non-ossification group still noted dis-
comfortequal to four orgreater on a scale of 10 with some activities. Discomfort was clear-
ly related to an ossicle in only three cases.
Overall, ratings on the seven functional items were similar in the ossification and non-
ossification groups, as were ratings of muscle strength. Range ofmotion was essentially nor-
mal in patients in both groups. No significant negative associations were found between HO
and pain, function, or strength and no risk factors for the development of HO in this setting
were identified.
Fourteen of 39 shoulders had signs ofimpingement at follow-up, the presence of which
was significantly associated with less postoperative improvement on 14 of the 15 subjective
and objective items rated. Postoperative impingement was found more commonly in patients
whose initial surgery included acromioplasty but was not related to theoccurrence of HO.
While the incidence ofheterotopic ossification was found to be high, the incidence ofclin-
ically significant HO was low. Although most patients were improved postoperatively, the
majority ofthe residual morbidity that was observed in this study was attributable to impinge-
ment, a co-occurring phenomenon not related to the formation of HO.
Bicarbonate-Stimulated [14C]Butyrate Uptake in Basolateral Membrane Vesicles of
Rat Distal Colon. Diedre A. Reynolds, Vazhaikkurichi M. Rajendran and Henry J.
Binder. Department of Internal Medicine, Yale University New Haven, Connecticut.
The mechanism of short chain fatty acid absorption (SCFA) by the colon is not well
understood. To date, studies have focused on SCFA transport by apical/brush border mem-
branes. The aim oftheseexperiments was toidentify the transport mechanisms present in the
basolateral membrane to develop an overall model of colonic SCFA absorption. These stud-
ies determined theuptake of[14C]butyrate (used as a model SCFA) by basolateral membrane
vesicles (BLMV) prepared from rat distal colonic mucosa. Significantly higher [14C]butyrate
uptake under an acidic environment(extravesicularpH [pHo] = intravesicular pH [pHi] = 5.5)
than under alkaline environment (pHo = pHi = 7.5) indicates the presence of nonionic diffu-
sion. In the absence of a pH gradient (pHo/pHi= 7.5/7.5), outward gradients of bicarbonate
significantly stimulated [14C] butyrateuptake. Additional presence of a pH gradient pHo/ pHi
=6.0/7.5) further enhanced the bicarbonategradient-stimulated [14C]butyrate uptake that was
not inhibited by voltage clamping but was inhibited substantially by an anion exchange
inhibitor 4,4'-diisothiocyanatostilbene-2,2'-disulfonic acid (DIDS) (82 percent). Both
increasing extravesicular butyrate concentrations and intravesicular bicarbonate concentra-
tion saturated bicarbonate/pH gradient-stimulated [14C]butyrate uptake with an apparent
Michaelis constant(Km) forbutyrate of6.9 mmol/L and an apparent Km for bicarbonate of
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27.4 mmol/L. Butyrate uptake by BLMV represents both nonionic diffusion and a carrier-
mediated SCFA-bicarbonate exchange that differs from the SCFA-bicarbonate exchange
recently identified in apical membrane vesicles. Thus, two distinct carrier-mediated anion
exchange processes located in apical and basolateral membranes mediate transcellular SCFA
transport in colonocytes.
The Effects ofAntiparasitic Medications on the Nutritional Status ofChildren from
a Parish in Rural Ecuador. Marjorie S. Rosenthal and Michele Barry. Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut.
This thesis was designed to test theefficacy oftwo anti-parasitic medications, albendazole
and praziquantel, administered as a single dose, in decreasing geo-helminth infection and
improving nutritional status among children in an area endemic for both Taenia solium and
geo-helminth infections. The one-year, prospective non-blind placebo-control interventional
study with three arms (albendazole, praziquantel and placebo) involved 206 children from
two neighboring parishes in rural Ecuador. Nutritional status was assessed by anthropometry
measured at baseline and at one year; infection prevalence was assessed by fecal specimen
analysis one month before, three months after and again six months after chemotherapy
administration. The three interventional groups had significant differences among baseline
variables for age, nutritional status and prevalence of geo-helminth infection. The mean
height increment was significantly greater in children receiving praziquantel (4.70 + 1.52 cm)
than in those receiving a placebo (3.97 + 1.17 cm) (p < .05). The height increment of chil-
dren receiving albendazole (4.28 + 1.22 cm) was not significantly different from theothertwo
groups. The mean weight increment ofchildren receiving praziquantel (3.83 + 1.74 kg) was
greater than that of the children receiving a placebo (3.48 + 1.66 kg), both of which were
greater than that of children receiving albendazole (3.36 + .36 kg) but the differences were
not significant. Three months after administration of albendazole and praziquantel, geo-
helminth infection prevalence was reduced by 45.8 percentand 15.2 percent, respectively. Six
months after the administration of albendazole and praziquantel, however, the infection
prevalence increased by 26.1 percent and 21.8 percent, respectively. Children taking alben-
dazole neither grew statistically significantly more nor decreased their infection prevalence
statistically significantly more than children taking praziquantel or a placebo. This may have
resulted from the baseline differences ofthe intervention groups, from the prevalence ofpar-
asites untreated by thechemotherapeutic regiment orfrom the limitedeffects ofa single mass
chemotherapeutic intervention to effect change without the additional benefits of sanitation,
education or a second chemotherapeutic intervention.
Osteoclast Restricted and 1,25 (OH)2 Vitamin D3 Dependent Expression of the
Human T-Cell LeukemiaVirusType I (HTLV-I)Transactivating (Tax) Gene Product
in HTLV-I Tax Transgenic Mice. Paul Santiago, William Horne, Lynn Neff, Mark
Horowitz, Chang-Ben Li, Nancy Ruddle and Roland Baron. Departments ofOrthopaedics
and Rehabilitation, Cell Biology and Epidemiology and Public Health, Yale University
School ofMedicine, New Haven, Connecticut.
Mice transgenic for the human T-cell leukemia virus type I (HTLV-I) transactivating (tax)
gene placed under control of its own promoter, exhibit profound skeletal alterations with an
increase in bone turnover and osteoclast (OC) numbers. The transgene is transcribed at high
levels in bone but not in bone marrow, despite its presence in all cells. The bone regulatory
microenvironment may specifically allow expression of the HTLV-I tax transgene, possibly
explaining the alterations in bone turnover in these mutant mice. In an effort to verify this
point at the protein level and to determine which cells in bone express tax at high levels,
immunolocalization and Western blot analysis was performed on bone and other tissues from
transgenic animals. Tax was found to be highly expressed in OCs but not in osteoblasts,
osteocytes and other bone lining cells. In bone marrow (BM), only some mononuclear cells
found in proximity to the bone surface and in areas ofbone resorption were labeled. Extracts
from bone were characteristically enriched in tax protein. In contrast, BM extracts were neg-
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ative for tax, confirming our immunolocalization studies. Since OCs differentiate from BM,
we asked whether expression could be induced during the differentiation of OCs by 1,25
(OH)2 vitamin D3. Vitamin D3 treatment oftransgenic BM cultures resulted in the formation
of OC-like cells and induced tax expression. Using a macrophage-specific marker, we were
able to demonstrate that within the mononuclearphagocytelineage, tax expression is restrict-
ed to the OC. Therefore, despite the presence of the tax transgene in all cells, tax expression
is limited to very few cell types and, inbone, to theOC and its immediate precursor. This cell
specific expression may contribute to the marked increase in bone resorption and turnover in
these transgenic mice.
Waiting Time Alterations Under Four Triage Protocols as Predicted by a
Mathematical Model of Patient Flow in the Emergency Department. Nicholas
Schwartz. Yale University School ofMedicine, New Haven, Connecticut.
Overcrowding in the Emergency Department (E.D.) is a growing problem nationwide.
The heavy demand on E.D.'s causes a numberofproblems, including excessive waitingtimes
for patients, compromise in the care of the acutely ill, diversion of ambulances to more dis-
tant facilities and increased frustration ofboth staffand patients. Among the reasons for over-
crowding is the high number of patients with non-urgent problems seen in the E.D. In this
study, a mathematical model of patient flow in the E.D. was used to predict the changes in
thewaiting time ofpatients under varioustriageprotocols, includingthe triage ofcertain non-
urgent patients to other treatment facilities. We found that triaging ambulance patients
according to acuity alone, employing a head-of-the-line triage strategy, triaging non-urgent
ambulance patients to other facilities and triaging all non-urgent patients to other facilities all
led to decreased waiting times for the remaining patients. On the basis of these results we
conclude that we have designed a useful model for predicting the effects of various triage
strategies. In addition, we have produced evidence that certain triage strategies can decrease
the waiting timeofpatients with more serious medical conditions and potentially provide bet-
ter care for all emergency patients. Implications for further research are discussed.
Enhancement of the Viability of Cryopreserved Skin. David M. Shaw and Charles B.
Cuono. Department of Surgery, Yale University School of Medicine, New Haven,
Connecticut.
During the course of clinical studies of composite skin replacement (allogeneic dermis
plus cultured autologous epidermis) for severe burn injuries, viability of the cryopreserved
skin was recognized as a key element to the success of the technique. Unfortunately, vari-
ability in viability has been a common experience despite rigorous adherence to standard cry-
opreservation techniques. We hypothesized that the major loss of viability in cryopreserved
skin was due to injury sustained during the cryopreservation process. We further hypothe-
sized that the use of a hypertonic cryopreservative solution containing impermeant anions,
e.g., lactobionate, and supplemented with the high-energy phosphagen, phosphocreatine
(PCr), would enhance viability of the cryopreserved skin.
As experimental solutions, we studied the hypertonic UW solution, currently utilized in
short-term organ banking, and a variant of UW in which PCr was added, solution A, were
studied. They were compared to Physiosol® and DMEM, the solutions most commonly used
as cryopreservative solutions. Cryoprotectant in all cases was 10 percent (v/v) glycerol.
Freshly harvested skin of uniform dimensions from suitable cadaveric donors was placed in
one of the solutions. Samples were control-rate frozen to -900C and transferred to vapor
phase liquid nitrogen. Samples were thawed according to standard protocol. Viability was
assessed using an established tetrazolium reductase assay.
Skin cryopreserved in DMEM and Physiosol® exhibited significantly less viability than
skin cryopreserved in either UW solution alone or solution A. Skin cryopreserved in UW
solution retained viability comparable with that of native skin, while skin cryopreserved in
solution A actually exceeded both skin cryopreserved in UW and native skin in viability.
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While additional experiments are underway, we are presently attributing the improved via-
bility in the experimental solutions to: 1) the presence ofthe impermeant anion lactobionate,
which prevents osmotic lysis ofthe cryopreserved cells and 2) the presence ofPCr, which has
been previously shown in this laboratory to rescue ischemically challenged skin.
Cloning of Parietal Cell Low Molecular Weight GTP-Binding Proteins:
Identification of a Novel Rab Protein Enriched in the Gastrointestinal Tract. K.
Robert Shen, Laura H. Tang and James P, Goldenring. Department of Surgery, Yale
University School of Medicine and the West Haven VAMC, New Haven, Connecticut.
Low molecular weight GTP-binding proteins represent a diverse superfamily of regulato-
ry proteins involved in many dynamic cellular functions. In particular, the rab family ofGTP-
binding proteins has been implicated in the regulation of intracellular vesicle traffic. We have
previously identified the presence of low molecular weight GTP-binding proteins in rabbit
parietal cells; one of which, rab2, was associated with tubulovesicles. In this study we have
now sought to investigate the presence ofother parietal cell low molecular weight GTP-bind-
ing proteins. All of the low molecular weight GTP-binding proteins share extensive amino
acid homology in their GTP-binding domain (WDTAGQE). We therefore utilized a degener-
ative oligonucleotide primer (TGGGA(CT)ACNGC(AT)GGNCA(GA)GA) based on the
GTP-binding site sequence as a gene specific primer for polymerase chain reaction in a 3'-
rapid amplification of cDNA ends (RACE) protocol using parietal cell mRNA. The resulting
amplified cDNA inserts were cloned into a Bluescript-T vector to obtain a mini-library of 3'-
ends of parietal cell low molecular GTP-binding proteins. Of the 53 positive clones obtained,
60 percent of the sequences corresponded to that for rabll. Single clones were also obtained
for rab1, rab 0, rab14 and the nuclear ran protein. Six of the clones (11 percent) demonstrat-
ed a novel rab sequence, now designated as rab25. The complete sequence was obtained using
3'RACE and revealed a deduced amino acid sequence with 63 percent identity with rabl. The
deduced amino acid sequence demonstrated a carboxyl-terminal CCQNI and also a novel
GTP-binding site sequence ofWDTAGLE. Nevertheless, recombinant rab25 was able to bind
GTP on blot. A major 1.2 kb rab25 message was detected throughout the gastrointestinal
mucosa and in lung and kidney tissue. No message was detected in brain, heart, liver, or
skeletal muscle. In gastric tissue, rab25 was absent in the bowel wall, and among mucosal
cells was highly enriched in parietal cells compared to chief cells. Rab25 mRNA was also
detected in several colon carcinoma lines including LIM1215 and HT-29. The results indicate
that rab25 represents a novel member of the rab family with an epithelial distribution.
Evaluating the Need for Recovered Operating Room Surplus in the Developing
World. Kelly Ann Shine (Sponsored by William H. Rosenblatt). Department of
Anesthesiology, Yale University School of Medicine, New Haven, Connecticut.
The purpose of this study was to evaluate the need in developing countries for single-use
surgical items of the type available for donation through operating room recovery programs
similar to the program "Recovered Medical Equipment for the Developing World (REME-
DY)." Seventy-four surgical procedures were observed in six developing world hospitals.
During each procedure, the availability of 16 single-use surgical items was observed and
recorded on a standardized form.
A new, sterile item was available in 56 percent of the observations. Since the items con-
sidered are single-use disposable items, an analogous study performed in the United States
would show 100 percent similar observations. The extent to which the difference in avail-
ability and use represents need depends on how need is defined. The study did identify need
and utility for recovered operating room surplus in the developing world and supports the
continuation of REMEDY activities at Yale-New Haven Hospital and the expansion of 6per-
ating room recovery programs at other hospitals in the United States.
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Children's Understanding of the Symptoms ofAIDS. Mary R. Shoemaker, Linda L.
O'Hare, Donald R. Showalter, Domenic V. Cicchetti and David J. Schonfeld. Department
ofPediatrics, Yale University School ofMedicine, New Haven, Connecticut.
Symptoms arethe outwardmanifestations that allow children to identify andrecognize ill-
ness; children's understanding ofthe symptoms of an illness may be directly related to their
understanding of its cause or its means oftransmission. This study is the first empiric inves-
tigation of children's conceptual understanding and factual knowledge of the symptoms of
AIDS. Children (n = 361; grades K-6; 57 percent black, 24 percent Hispanic, 19 percent
white; 52 percent female) attending four public schools in New Haven, Connecticut, were
interviewed using a semi-structured interview (ASK, AIDS Survey for Kids) that included
open-ended questions about the symptoms ofAIDS, and for comparison, cancer and colds.
Responses were scored for level of conceptual understanding and coded for factual content.
For each illness, grade level was the variable most strongly correlated with symptomatology
concept score (R = .42-.48, p < .0001), and contributed significantly (p < .0001) to the vari-
ance observed in concept score even after controlling for race, gender, verbal fluency and
socioeconomic status. The mean concept score was lower (p < .01) for symptomatology of
AIDS (2.8 ofpossible 5) than for cancer (3.1) or colds (3.9). In addition, far more symptoms
were named for colds than foreither cancer orAIDS. Children who believe that HIV is spread
via each offive potential means oftransmission by casual contact were more likely (p < .01)
to cite cold symptoms as symptoms ofAIDS. We conclude that there exists a developmental
progression in children's understanding ofthe symptomatology ofAIDS. Children have a less
sophisticated conceptual understanding and narrower factual knowledge base forAIDS than
for colds, and therefore, have the capability to increase their understanding and knowledge
aboutAIDS. Furthermore, improving children's understanding ofthe symptoms ofAIDS may
diminish misconceptions about transmission of HIV via casual contact.
A Survey of Linear Left Ventricular Aneurysmectomy Using Modern Imaging
Techniques. Lawrence William Solomon. Yale University School of Medicine, New
Haven, Connecticut.
It remains uncertain whether left ventricular aneurysmectomy (LVA) improves ventricular
function and whether LVA improves or distorts left ventricular contour. We apply the power-
ful imaging techniques ofmultiple gated acquisition scanning (MUGA), intra-operative trans-
esophageal echocardiography (ITEE) and magnetic resonance imaging (MRI) to assess func-
tional and morphologic changes afterLVA in 75 consecutive patients undergoing IVA by con-
ventional resection and linear closure. Fifty-two patients (69 percent) underwent concomitant
coronary artery bypass grafting (CABG), 25 (33 percent) directed endocardial resection and
four (5 percent) valve replacement. Hospital mortality was 5/75 (6.7 percent). Actuarial sur-
vival was 86 percent, 80 percent and 64 percent at one, two and five years. Mean anginal
Class (Canadian Cardiovascular Society) improved from 3.49 to 1.24 (p < .0001). Mean con-
gestive heart failure Class (New York Heart Association) improved from 3.04 to 1.70 (p <
.0001). By MUGA scan (48 patients), mean ejection fraction improved from 24.9 percent pre-
operatively to 33.3 percent post-operatively (p < .0001). ITEE (28 patients) revealed no cases
of distortion and demonstrated normalization of left ventricular contour in 69 percent of
patients. Mean wall motion score improved from 16.4 to 18.8 (p < .001). Mean cross-sec-
tional area of the left ventricle decreased from 18.7 cm2 to 12.8 cm2 (p < .006). MRI con-
firmed normalization of left ventricular contour without distortion. We conclude that linear
LVA is clinically effective and objectively improves left ventricular morphology and function.
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Delay to Hospital Arrival after Acute Myocardial Infarction in a Population-Based
Sample ofElderly Persons. John P. Sverha, LauraV. Vaccarino and Harlan M. Krumholz.
Department of Internal Medicine, Yale University School of Medicine, New Haven,
Connecticut.
The purpose of this study was to determine 1) whether measures of social isolation, cog-
nitive function and functional ability are associated with prolonged delay to hospital arrival
(> 6 hr) in elderly persons with acute myocardial infarction (AMI) and 2) whether prolonged
delay in elderly persons with AMI is an independent predictor of mortality. The study sam-
ple comprised 183 persons aged 65 years or older from the New Haven cohort of the
Established Populations for Epidemiologic Studies of the Elde;ly program who had experi-
enced a myocardial infarction between the years 1982 and 1992 and for whom data describ-
ing delay time from symptom onset to hospital arrival were available. Information describing
sociodemographic factors and past medical history were collected at annual interviews pre-
ceding the myocardial infarction. Information describing clinical presentation, thrombolytic
use and hospital course following AMI was collected by chart review. The relationship
between prolonged delay and social isolation, cognitive ability and functional ability was
examined by univariate and multivariate analysis. The effect of prolonged delay time on in-
hospital complications, 30-day mortality and one-year mortality was examined by univariate
analysis and also by multivariate analysis while controlling for usual predictors of mortality
afterAMI. Prolonged delay was found to beindependently associated with lower Killip class,
older age, absence of home visitation by a health care worker and lower educational level (p
< .05). Prolonged delay was also found to be associated with significantly elevated 30-day
(16 percent vs. 29 percent) and one-year mortality (35 percent vs. 50 percent) in both uni-
variate and multivariate analyses. The principal finding ofthis study is that measures ofsocial
isolation, cognitive function and functional ability were unable to predict prolonged delay in
elderly persons with AMI. An additional finding is that delay time was an independent pre-
dictor of mortality in elderly persons with AMI.
Designing Our Children Through Genetic Screening: Preventive Medicine or
Eugenics Revisited? Sara L. Swenson. Yale University School ofMedicine, New Haven,
Connecticut.
This thesis explores the question of whether the new genetics, and new genetic method-
ologies of prenatal diagnosis in particular, constitute a new eugenics. I define eugenics as a
set ofsocial practices and scientific attitudes that encourage and/orresult in thebirth ofgenet-
ically "fit" persons and discourage and/or result in the decreased birth of genetically "unfit"
persons. Ifso, what are theeugenic implications ofgenetic disease prevention and what guise
will they adopt in the context of contemporary American society?
This thesis begins with an overview of new genetic technologies for prenatal diagnosis
and focuses on two experimental techniques, pre-implantation genetic diagnosis and genetic
analysis of fetal cells in maternal serum, to illustrate how prenatal testing will soon be med-
ically indicated as part of routine prenatal care. Next, it delves briefly into the history ofthe
"old" eugenics movement that took place in the United States from the 1900s to the 1940s. It
focuses on the movement's dominant intellectual themes, its social policy achievements and
the roles played by scientists and medical professionals. In the latter chapters, the discussion
turns to the present-day context of prenatal genetic diagnosis. However, rather than simply
compare and contrast the new genetics and the "old eugenics," this thesis explores in detail
what are commonly viewed as the main differences between whathappened then and what is
happening now. It examines the extent to which two factors, voluntary, individual decision-
making and the distinct aim ofgenetic disease prevention, will keep a new eugenics at bay.
Ultimately, it argues that they will not. Finally, it concludes with several recommendations
for the practice ofprenatal genetic testing that aim to minimize its eugenic impact.
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The Identification of Differences in Child Maltreatment Cases from 1968-69 and
1990-91. D.E.T. Thomas, J.M. Leventhal, E.F Friedlander and M. Hernandez. Department
of Pediatrics, Yale University School of Medicine and Yale-New Haven Hospital, New
Haven, Connecticut.
Outcomes of Infants Identified as Being at High Risk of Maltreatment. Jilda N.
Vargus, Vandana Sundaram and John M. Leventhal. Department of Pediatrics, Yale
University School ofMedicine, New Haven, Connecticut.
Previous longitudinal studies of socially high-risk newborns have shown increased rates
of maltreatment in the preschool years; however, no data are available about long-term out-
comes. The purpose ofthis study was to determine whether maltreatment and placements out-
side the home are more common in children up to fifteen years of age who were identified as
being at high risk of maltreatment at birth. A secondary goal was to ascertain the occurrence
ofother negative outcomes associated with maltreatment in childhood. This study was a lon-
gitudinal, retrospective cohort design involving 78 children identified in the newborn period
in 1979-1980 at Yale-New Haven Hospital as being at an increased risk of child abuse or
neglect and 78 matched control children. Medical records at four major health care sites in
the area were reviewed through the average age of 10 years to gather information related to
medical visits, injuries, admissions and various problems. The high-risk group was found to
have higher rates of maltreatment, both in each sub-category (physical abuse, sexual abuse
and neglect/abandonment) and in the composite category with a relative risk (RR) of 2.6 (95
percent confidence limits 1.4-5.0) for maltreatment throughout childhood. The high-risk
group also had many more placements throughout childhood (RR=3.9; 95 percent confidence
limits 2.3-6.8) when compared to the control group. When placements and maltreatment are
combined, the high-risk subjects were three times more likely to have had either outcome dur-
ing childhood (95 percent confidence limits 1.9-4.7). We conclude that the system used to
identify socially high-risk children at Yale-New Haven Hospital is a good predictor of mal-
treatment and changes in caregiver. With effective methods to identify high-risk children,
interventions and services may be more usefully targeted to families most in need.
In Vivo Study of Inhibition in the Human Hippocampus. Kenneth P. Vives, Gregory
McCarthy and Dennis D. Spencer. Department of Surgery, Yale University School of
Medicine, New Haven, Connecticut.
Loss of inhibition has been shown to be associated with histological changes and epilep-
tic activity of the hippocampus. Twenty-three patients undergoing anteromedial temporal
resection for intractable epilepsy underwent an intraoperative electrophysiological study to
measure inhibition. These patients were split into two groups: patients with lesions related to
medial temporal lobe epilepsy (LRMTLE) and patients with mesial temporal sclerosis
(MTS). Prior to hippocampal resection, a stimulating electrode was placed in the perforant
path and a recording electrode through tile dentate gyrus. At interstimulus intervals (ISI's) of
20, 40, 60, 100 and 200 msec, the amount of feedback inhibition was quantified by calculat-
ing the ratio of the size of the exictatory post synaptic potential (EPSP) and the population
spike (PS) to that elicited by a single stimulus. At frequencies of 0.2, 0.5, 1, 2 and 3 Hz the
amount of frequency-related inhibition was quantified by the ratio of the PS or EPSP to that
elicited at 0.1 Hz. The results revealed a loss of feedback inhibition at an ISI of 20 msec for
the MTS patients compared to theLRMTLE patients (p = .0018). This loss was further shown
to be directly correlated with hippocampal atrophy as measured by NMI volumetrics and the
number of years ofseizures (r = .819 and .883). A loss offeedforward inhibition at 1 Hz was
found in both sets of patients. The MTS patients showed an abnormal frequency related
attenuation at higher frequencies compared to the LRMTLE patients (p = .024). These find-
ings are consistent with an excitotoxic loss of activity-dependent cells in a feedforward cir-
cuit in the LRMTLE patients and a loss of excitatory mossy cells in the dentate gyrus hilus
ofpatients with MTS. This information contributes to the understanding ofnormal inhibition
in the intact hippocampus and may possibly aid in the treatment of patients with intractable
medial temporal lobe epilepsy.
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The Effects ofInsulin-Like Growth Factor-i on Cardiac Muscle Protein Metabolism
Following Myocardial Infarction in the Rat. Lyndell Y Wang. Yale University School
of Medicine, New Haven, Connecticut.
Following myocardial infarction (MI), the necrosis ofthe ischemic tissue and dilatation of
both the infarcted and peri-infarcted zones may lead to ventricular aneurysm, heart failure
and arrhythmia. Enhancing contractile protein anabolism may help prevent these catastroph-
ic events and improve cardiac function.
Insulinlike growth factor-l (IGF-1) has been shown to increase beta-myosin heavy chain
expression at both the mRNA and the protein levels in cultured rat heart cells. Since beta-
myosin heavy chain is a major contractile protein of the heart, IGF-l should be considered as
possible therapy after a MI. A recent study by Duerr et al. revealed a significant increase in
stroke volumes and heart weights of post MI rats treated with two weeks ofIGF-l infusions
(3 mg/kg/day) starting two days after ligation of the left anterior descending artery.
The present study investigates the acute effects of IGF-1 on protein synthesis rates after
MI induced by left anterior descending artery occlusion and re-perfusion in the rat. After a
one-hour occlusion and one-hour re-perfusion period, the IGF-I was infused at a rate of 1
gg/kg/min in an amino acid solution for two hours. At 15 minutes before the end of the two
hour infusion period, 400 gCi of 3H-phenylalanine (3H-phe) in 2 ml of 120 nM L-phe was
injected as a bolus before sacrifice. The protein synthesis rate is calculated from the ratio of
the specific activity of the cardiac tissue (protein-bound 3H-phe) to that of the plasma. The
assumption is that the plasma specific activity, free 3H-phe, approximates the free intracellu-
lar 3H-phe substrate pool using the bolus injection technique.
The results of the present study revealed that the protein synthesis rate (PSR) of the
ischemic anterior wall was lower than the nonischemic posterior wall of the left ventricle
(LV) in the MI group (p < .01). In the sham operated group, the anterior and posterior walls
had similar PSR. Though statistically insignificant, the anterior LV in the sham operated
group had a higher PSR than the ischemic anterior LV in the MI group (p < .07) and the pos-
terior LV of the sham group had lower rates than the posterior LV of the MI group (p < .07).
Contrary to the experimental hypothesis, the PSR was decreased with IGF-1 infusion as com-
pared to without (p < .05). When both MI and IGF were present, the PSR decreased as com-
pared to when both variables are absent (p < .0004) or when only one variable was present (p
< .01). In conclusion, both MI and IGF-I infusion decrease tissue PSR with the decrease
being additive when both variables are present.
Domestic Violence Admissions to Sopas Adventist Hospital, Enga Province, Papua
New Guinea. Johnnie Yates (Sponsored by Nora Groce). Department of Epidemiology
and Public Health, Yale University School ofMedicine, New Haven, Connecticut.
This study examined the pattern and severity of domestic violence admissions to Sopas
Adventist Hospital, an 85-bed mission hospital serving the Enga cultural group of the high-
lands ofPapua New Guinea. Three types of violence were ofprimary interest: wife-beating,
husband-beating and violence between wives married to the same man (polygyny is practiced
among the Enga.) Fifty-eight cases ofdomestic violence were found by chart review of a 14-
month period. The victim's sex, age, admission and discharge dates, relationship to the
aggressor, injury sustained, weapon used and treatment were recorded from the victim's
chart. Injuries were categorized as "severe" or "nonsevere" based on criteria used in previous
domestic violence research. In 1993, 1.5 percent of all hospital admissions were due to
domestic violence. Women were the victims in 49 ofthe 58 cases (85 percent). Wife-beating
accounted for 33 (67 percent) of these cases and for 57 percent of all domestic violence
admissions. Violence between co-wives was responsible for 16 (33 percent) ofthe cases with
female victims and for 28 percent ofall cases. Nine ofthe 58 cases (15 percent) involved hus-
band-beating. All but two of the incidents were considered severe, and women sustained the
most severe injuries and were hospitalized longer than men. Domestic violence is a public
health issue in EngaProvince and women were theprimary victims in thishospital-based sur-
vey.
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Protooncogene Pp6Oc-Src Expression in the Osteoclast is Required in Integrin-
Mediated Tryosine Phosphorylation Signalling but Not in Integrin-Mediated
Calcium Signalling. George L. Yeh, Lynn Neff and Roland Baron. Departments of
Orthopaedic Surgery and Cell Biology, Yale University School of Medicine, New Haven,
Connecticut.
The recent finding that the src-deficient transgenic mouse is osteopetrotic demonstrated
thatpp60c-src may play a crucial role in osteoclast function and bone resorption. To under-
stand and elucidate theunique and essential role ofc-src in the osteoclast, we investigated the
role of c-src in integrin-mediated tyrosine phosphorylation and intracellular signalling. The
phosphotyrosine pathway was studied by stimulating freshly isolated rat or src-containing
and src-defident mouse osteoclasts with cyclic RGD peptides and fixing the cells 0, 1, 3, 5
and 15 minutes after stimulation. The osteoclasts were then labelled with antiphosphotyro-
sine antibodies followed by fluorescent secondary antibodies. Using confocal microscopy,
theosteoclasts wereanalyzed, and the meanphosphotyrosine values were measured. In addi-
tion, rabbit osteoclasts were stimulated with anti-vitronectin receptor antibodies, which were
thencrosslinked, and the meanphosphotyrosineresponse was again measured. In the rat, src-
containing mouse and rabbit osteoclasts, binding of RGD or anti-vitronectin receptor anti-
body induced arapid andsignificant rise intyrosinephosphorylation, with a nearly threefold
increase by1 to 3 minutes after stimulation (p < .01). In contrast, a significant increase in
phosphotyrosine values was not observed after RGD peptide stimulation in the src-deficient
mouseosteoclasts(p =.14). Thecalciumpathway was studiedby loading freshly isolated src-
containing andsrc-defident osteodasts with the calcium sensitive dye, Fluo-3. After stimula-
tion with either RGDpeptides or anti-vitronectin receptor antibodies, the fluorescence of the
Ca2+-Fluo-3 complexes within the osteoclast was measured under confocal microscopy. A
rapid oscillatory calcium rise was observed in the osteoclasts in response to RGD or vit-
ronectinreceptor stimulation, independent ofwhether ornot src was expressed on the osteo-
clast. These results indicate thatspecific integrins, identified here as the vitronectin receptor,
can activate src and that srcexpression isrequired for aphosphotyrosine response but not for
calciumsignalling. Theseobservations suggestthat oneofthe critical functions forpp60c-src
in the osteodast involves theintegrin-mediated tyrosine phosphorylation signalling pathway,
a function which is unique topp60c-src and cannot be efficiently replaced by other tyrosine
kinases.
Arbutamine, aPotentialPharmacological StressAgent forthe Detection ofCoronary
Artery Disease: Evaluation in a Canine Model Of Coronary Artery Stenosis. James
J.Yun, JoeWu, Don Dione, Cindy Q. Shi, Eliot Heller, Frans J. Th. Wackers and Albert J.
Sinusas. Department of Internal Medicine, Yale University School of Medicine, New
Haven, Connecticut.
Clinically, pharmacologic stress inconjunction with eithermyocardial perfusion imaging
orechocardiography hasbeenutilizedtodetectcoronary arterydisease and assist in the deter-
mination ofmyocardial viability inpatients unable to exercise. In particular, dobutamine has
gained acceptance as a pharmacologic stressor for the detection of ischemic myocardium in
conjunction with two-dimensional echocardiography. However, many authors have noted the
importance ofchronotropic effect inreducing myocardial flow and function distal to a coro-
nary stenosis in both experimental settings and in patients. Arbutamine, a synthetic analogue
of dobutamine, is a potent beta-agonist that possesses greater chronotropic than inotropic
action. Arbutamine has therefore beenproposed as a superior pharmacologic stress agent for
use with Thallium-201 (201T1) scintigraphy. Toquantitate the ability of arbutamine to induce
alterations inmyocardial blood flow and myocardial function (measured as systolic myocar-
dial thickening), arbutamine was infused into two groups of anesthetized dogs that differed
in severity ofleft anteriordescending coronary artery (LAD) stenoses. Group I dogs (n = 8)
had mild (hyperemia-ablating) LAD stenoses; GroupII dogs (n = 6) had moderate (30 mm
Hg trans-stenotic gradient) LAD stenoses. In order to compare the effects of arbutamine and
dobutamine in thepresence ofthe moderate stenosis, dobutamine was given to a third group
of dogs. These Group III dogs (n = 6) had moderate (30 mm Hg trans-stenotic gradient)
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stenoses across the left circumflex coronary artery (LCX). In addition, flow tracers were
injected into all three groups atpeak pharmacologic stress. Group I and II dogs received 201Tl
at peak stress; 99mTc-sestamibi (99mTc-MIBI) was injected into most Group II (five of six)
and all Group III dogs at peak stress. Arbutamine caused significant heart rate increases in
Group I and II dogs; arbutamine also increased cardiac output and reduced systemic vascular
resistance in both groups. In Group I animals, myocardial flow and function showed a vari-
able response to arbutamine (peak stress 80 ng/kg/min), but ischemic zone endocardial flow
and thickening fraction tended to decrease with increasing heart rate response. In Group II
dogs (peak stress 60 ng/kg/min) arbutamine caused greater differences between ischemic and
nonischemic zone flow and thickening as heart rate increased. Arbutamine also significantly
reduced ischemic bed flow and thickening in Group II dogs. Dobutamine (peak stress 10
gg/kg/min), in Group III dogs, produced less chronotropic response than arbutamine did in
Group I or II dogs. In addition, dobutamine caused no significant heart rate-dependent alter-
ations in myocardial flow or function. Arbutamine created flow heterogeneity relative to rest-
ing flow in the presence ofa moderate stenosis (Group II dogs) butnot a mild stenosis (Group
I dogs). Dobutamine did not create flow heterogeneity the presence of a moderate stenosis
(Group III dogs). In Group I dogs, 201Tl normalized activity correlated better with normal-
ized flow in endocardial and midwall segments than in epicardial segments; in contrast,
Group II dogs had good correlation ofnormalized 201T1 activity with normalized flow in all
segments, likely due to lower flows in these moderately stenosed dogs compared to the mild-
ly stenosed Group I dogs. In both Group II and III dogs, 99mTc-MIBI activity correlated well
with lesser flows (< 1.0 ml/min/g) but poorly with higher flows (> 1.0 ml/min/g). In a subset
ofGroup II dogs (5 of6) that received both 201T1 and 99MTc-MIBI at peak stress, correlation
between 201Tl and 99mTc-MIBI activity was excellent.
Therefore, in the anesthetized open-chested canine model, arbutamine decreased ischemic
zone myocardial flow and systolic thickening as heart rate increased; arbutamine better dif-
ferentiated ischemic zones and nonischemic zones in the presence of a moderate LAD steno-
sis than in the presence ofonly a mild stenosis. Dobutamine did not produce significant heart
rate increases, flow alterations, or systolic function abnormalities in the presence of a mod-
erate stenosis, in the doses utilized for this study. Arbutamine may thus be a pharmacologic
stressor suited better for detection of moderate stenoses than mild stenoses; arbutamine may
be superior to dobutamine in detecting a moderate coronary artery stenosis. The use of201Tn
and 99Tc-MIBI in association with arbutamine and dobutamine stress may be limited by the
relatively mild flow heterogeneity (relative to resting flow) produced by the pharmacologic
stressors and the inability ofthe tracers to track flow in higher ranges associated with stress.
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